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6 Lancashire Boilers + Kent Meters 


28 Lancashire Boilers 


A well-known chemical manufacturer in the North found 
that his working expenses were on the high side and 
installed a number of Kent steam meters. 


The information obtained from these meters enabled him 
to locate wastage and rearrange operations. 


The ultimate result was the maintenance of the same output 
with 6 Lancashire boilers instead of the original 28. 


GEORGE KENT LTD., LUTON, BEDFORDSHIRE 


LONDON OFFICE : 200 HIGH HOLBORN, W.C.!. JOHANNESBURG : P.O. Box 
7396. Agents: Sydney: Gibson, Battle & Co., Pty., Ltd., P.O. Box 1595 BB. 
Melbourne : George Kent (Victoria), Pty., Led., 129 William Street, Adelaide : 
Pascoe & Co., Ltd., 320 King William Street. Brisbane : Underhill, Day & Co. 
Pty., Ltd. Wellington, N.Z.: Cory-Wright & Salmon, P.O. Box 1230. Bombay: 
W.H. Brady & Co., Ltd., Royal Insurance Buildings, Churchgate Street. 
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Tatas © DAKE LAQUE 
— PHENOLIC 
RESINS 


for acid-proof coatings 
for abrasive wheels 
With Wells’ VWast ~ —_— . . . 
On Steer you aa a —— for electrical insulation 


your oil several times 

over and change it more often. A 
thoroughly reliable supply of oil is 
assured with the use of Wells’ 


Special Filter Pads which work in = —— ATTWATER & SONS, Ltd. 


conjunction with Wells’, Patent 


Syphon Feed. = ‘Est. 1868 


ape HOPWOOD STREET MILL, 
A.C.WELLS E> : PRESTON, ENG. 
& CO. LTD Telephone : 


PROVIDENCE MILLS-HYDE-CHESHIRE 








HYDROFLUORIC 
ACID 





AMMONIUM BIFLUORIDE 
ACCUMULATOR ACID 
SODIUM FLUORIDE 
FLUORIDES 


Also Specially Pure Hydro- 
chloric, Nitric and Sulphuric 
ACIDS FOR ANALYSIS 


JAMES WILKINSON & SON, Ltd. PN ce 
TINSLEY PARK ROAD, SHEFFIELD PETER SPENCE & SONS LTD 


Telegrams: “Chemicals, Sheffield’ Phone: 41208-9 GATIONAL BUILDINGS * MANCHESTER 5 
meme mn 
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CHEMICAL PLANT 


Stills, Solvent Recovery and Fractionating Plant. Complete 
Distillation Units for Alcohol, Solvents and other products 


IN ALL 
METALS 


ICENSED 
Construc- 
tion for Plant 
for de Melle 
Patents, in- 
cluding Abso- 
lute Alcohol, 
pase os Acetic Acid Re- 
eee aise $= covery, Esters, 
STRIPPING BOILING AND Etc. 
ANALYSING COLUMNS 
IN COPPER 


THE ALUMINIUM PLANT ANDO VESSEL COMPANY & iTEO 
Telegrams : Anaclastic, Phone, London. Telephone : PUTNEY 4492 (8 lines) WANDSWORTH PARK, 
LONDON, S.W.18 
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GEN ATOSAN 


Enquiries to GEN ATOSAN L 


al 
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LABORATORIES SPECIALISE IN 


RESEARCH ON 


PURINES & 
| PYRIMIDINES 


The following are available on 
a plant production basis : 

Uric Alloxan,  Alloxantin, 
Allantoin, Acid Sodium urate. 


acid, 


limited small quantities of the 
following available for 
research purposes : 

acid, Uracil, 


acid, Triaminopyrimidine, 


are 


Violuric Thiouracil, 


Dialuric 
VMurexide. 


TD., LOUGHBOROUGH, LEICS. 











NEW 


CRYSTALLISATION 


by 
ATOMISATION 


A Patent process for 
crystallising industria! 
liquors embodying in- 


teresting new principles. 














KESTNER 
LABORATORY 
EQUIPMENT 


Indispensable to the Modern Chemist 





The KESTNER FLEXO MIXER is a small machine 
for general stirring and mixing problems. It has a speed 
control giving a range from slow speed up to 2,000 r.p.m 
lt has a flexible driving shaft, and the stirrer blades are 
made to suit all conditions. The driving motor is kept 
well clear of steam or corrosive fumes, arising from the 
mixing vessel...Write for Leaflet No. 255. 

The KESTNER VIBRO MIXER AND SIFTER, a 
laboratory apparatus for mixing liquids and solids, 
grading, sieving, or separating powdered or granular 
solids, by means of vibration at any required periodicity. 
Write for Leaflet No. 253. 

The KESTNER LABORATORY SPRAY DRIER. This 
is a Kestner Patent Small Scale Spray Drier which pro- 
duces a dry powdered product of uniform texture in cne 
operation from solutions or suspensions. It is specially 
arranged for easy cleaning and is suitable for handling a 
wide range of products. Eachunitiscomplete with heater, 
fan, dust collector,driving motor, and all necessary equip- 
ment. Write for Spray Drier Leaflet No. 264. 

The KESTNER LABORATORY EVAPORATOR 
has all the unique features of the full-size Kestner Patent 
Multi-Circulation Evaporator. This small evaporator is 
so arranged that it may be used as a single, double- or 
triple-circulation unit, making it particularly suitable for 
experimental work. Write for Leaflet No. 


KESTNER EVAPORATOR & ENGINEERING Co., Ltd. 


5 GROSVENOR GARDENS 


Chemical Engineers 


LONDON, S.W.1 
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THE SHIELD 
AGAINST CORROSION 


Just as the Royal Navy is our sure shield against invasion, so is LITHCOTE LINING 
the supreme protection against corrosion and contamination. Reconditioning and 
reclamation of existing metal plants gives them a new lease of life and releases precious 
non-ferrous metals for the war effort. Lithcote Linings can be applied in situ or at 
either of our processing plants. 


LITHCOTE 


The lasting protective lining and coating 





ENCEES FOR GREAT BRITAIN ASSOCIATES & LICENCEES FOR WEST MIDLANDS 


OLE 
tin’ Bael,. CHAMBERS & CO. ‘hair WALES & SOUTH WESTERN AREAS 


THORNCLIFFE IRONWORKS PRODORITE LTD. 
SHEFFIELD EAGLE WORKS WEDNESBURY 


PROCESSING PLANTS AT BOTH THE ABOVE WORKS 
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PRECISION INSTRUMENTS for | 
TEXTILE TESTING LABORATORIES 


We invite enquiries for 


HUMIDITY CONTROL EQUIPMENT. 

REGAIN APPARATUS FOR MOISTURE 
DETERMINATION. 

MICROSCOPICAL EQUIPMENT. 

pH METERS, ETC., ETC. 






































EXTENSIVE STOCKS OF LABORATORY EQUIPMENT 
including Glassware and Chemicals 


REYNOLDS & BRANSON, LTD. 
13, BRIGGATE, LEEDS, 1. 


ee 
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A. J. RILEY & SON, Lo. 


BATLEY, YORKS 


Telegrams: “‘ BOILERS, BATLEY.’’ Telephone: 657 BATLEY (3 lines), ESTABLISHED 1/888 


Makers of 


MILD STEEL RIVETED AND 
WELDED VESSELS 


JACKETED PANS COMPLETE 
WITH AGITATORS 


SHEET LEAD OR HOMOGENEOUS 
LINED VESSELS 


TAR, BENZOLE & OIL STILLS 


CONDENSERS, EVAPORATORS 
AND DISTILLING PLANTS 


MILD STEEL PIPES 
ALL PRESSURES 


LANCASHIRE, CORNISH —— 
ECONOMIC & W.T. BOILERS =| , “age 
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BARB | i ONE 
BARBITONE SOLUBLE 


FINEST QUALITY. 

















ACTUALLY MANUFACTURED AT BARNET 


by 
PIERSON, MORRELL & CO., LTD. 


(THE ORIGINAL BRITISH ASPIRIN MAKERS) 
QUEEN’S ROAD - BARNET - HERTS 


Phone : Barnet 0723 








Grams : Pierson, Morrell, Barnet 

















PRECISION 
TURNED & 
SCREWED 


REPETITION 
WORK IN ALL 
METALS 


agg C ASTLE ENGINEERING CO., 
LsTs (NOTTINGHAM)LTD. 
° \\M 


PHONE 
ORME ele r. t 
46068 (3 Lines) 


‘GRAMS 
CAPSTAN, 
NOTTINGHAM 





HASLAM ST. CASTLE BOULEVARD, NOTTINGHAM 
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Steam Ejector 
High 
Vacuum Producers 
for 
| STILLS, CONDENSERS, DEODORIZERS, Etc. 


One, two or three- 
stage according to 
degree of Vacuum 
required up to 29°8 
ins. Hg.( Baro. 30in.) 


Stable and reliable 
in operation. 


No moving parts. 


Cost, upkeep and 

weight lowest of any 

type of Vacuum 
Pump. 





Two-stage type with jet inter-stage Condenser, 
as extensively used in Chemical Industries. 


MIRRLEES WATSON 


~OM PANY LIMITE® OR DRLREUCOROOEEREEE AON 
ENGINEERS GLASGOW 


Wire 
Baskels 
and 
other WIREWORK 
requirements for 


the Chemical and 
Allied Industries. 


MACHINERY 
MEAS tte veo, GUARDS 


CONSTRUCTED & ERECTED 


F.W.POTTER & SOAR LTD 





PHIPP STREET, LONDON, E.C.2 
Telephone : BiShopsgate 2177. 








GUELPH 
CASKS 





THE GUELPH CASK, VENEER 


& PLYWOOD CO., LTD. 
West Ferry Road, 


MILLWALL - LONDON, E. |4 
Telephone: East 1489 


Iso at: 
Manchester, England ; Scotstown, Quebec ; 
and Mattawa, Ontario, Canada. 

























the economy of 
Refilling your Softeners with 


For longer runs 
between regeneration 


Highest exchange 
capacity for all Zeolites 


—Specify BURGESS 





= ad 


BURGESS ZEOLITE COMPANY . LIMITED 
68/72, Horseferry Road, S.W.| Tel.: ABBey 1868 


Jt 
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INDUSTRIAL DERMATITIS 


accounts for the majority of the cases of industrial disease occurring in 
the factories annually and these can be prevented (Min. Lab. & Nat. Serv.) 

















TO AVOID WASTAGE OF LABOUR Is A NATIONAL Du ry 

















| 
| 
: : 
-\} 
 ROZALE X | 
| | 
is the barrier substance for the prevention of 
R dermatitis and has given satisfaction to thousands 
of firms for many years. | 
4 There is a grade for avery trade | 


ROZALEX LIMITED 10 NORFOLK STREET MANCHESTER 2 i] 


























BENZOLE 


The extraction of 
BENZOLE FROM COAL GAS 
appeals now to all Gas Mana- 
gers, because itis a 
VALUABLE QUOTA TOWARDS 

VICTORY 




















y of 
fith 


We illustrate one such Piant 
Its merits are :— 
1. Occupies little space. 
2. ELIMINATES CARBON BI- 
SULPHIDE & NAPHTHA- 
LENE. 
= 3. Requires minimum atten- 
' tion and supervision. 
4.1IT IS A PROFITABLE 
UNIT. 











Write for details. 


am SUTCLIFFE, SPEAKMAN & CO., LTD. 


LONDON OFFICE: WORKS : 








66, VICTORIA STREET, S.W.I ‘ 7 - :e, eo 
—— 
TED i Melbourne Agents:—MESSRS. H. R. HILL & SON, PTY. LTD., 350, KING STREET. | 
1868 














THE 


HARD FACING 


IS THE SCIENCE OF WELDING 
AN ALLOY OF MAXIMUM RESIST- 
ANCE ON TO THE WEARING 
SURFACE OF A COMPONENT 
DESIGNED TO WITHSTAND 
ONLY THE REMAINING SERVICE 
CONDITIONS. 


fece of correct thiekmess in 
& position to withstand ser- 
vice loads and mekes due 
allorances for welding dis- 
tortion and the character- 
istics of the hardfacinge 
elloy and bese metal 
TECHNIQUE...ensures e hard- 
surfece free from flaws, of 
uniform correct hardness, of 
smooth finish end with a 


Dinipum distortion and grain 


growth in the bese metal.... 


WE HAVE BEEN DEVELOP- 
ING AND USING DELORO 
STELLITE HARD FACING 
ALLOYS FOR 20 YEARS. 
OUR EXPERIENCE IS AT 
YOUR SERVICE. 


CUTTING TOOLS HARD FACING ALLOYS 
DELOFPO SMELTING @ REFINING CO. LTO. (OF CANADA) 


HIGHLANDS RD., SHIRLEY 
BIRMINGHAM 
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LEAD BURNING] 


HOMOGENEOUS 
LEAD LINING 








VATS 
CHAMBERS 


COILS 
LUTES 




















and every description 
of 


CHEMICAL LEAD WORK 


H. PRATT LTD. 


POTTERS LANE : ASTON 
BIRMINGHAM : 6 


Telegrams: 
* SANIVENTI”’ 





Telephone: 
ASTON CROSS 2141-2 























STEAM & WATER FITTINGS FORALL 
PURPOSES 





ENSURE THE MAXIMUM OF EFFICIENCY 
TOGETHER WITH LONG LIFE UNDER 
ALL WORKING CONDITIONS 


Also SAND CASTINGS IN ALL NON-FERROUS METALS 
INCLUDING HiGH TENSILE BRONZES & ALUMINIUM 


Trionite Ltd., Cliffe Vale, Stoke-on-Trent 


PHONE : G@TOKE-ON-TRENT 2171-2 
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The Pneu-Pump is a compressed-air 
operated pump embodying in its design 
new principles. it has no moving 
mechanism. It is unchokable and 
operates from a very small supply of 
compressed air. The special model 
illustrated on the left is in chemical 
stoneware for pumping’ corrosive 
liquids. The separate parts are fastened 
with external clamps and cannot come 
into contact with the liquid being 
pumped. Write for particulars to the 
makers, 


"PNEU PUMP 


AMES CROSTA MILLS & CO., LTD 
Moss Ironworks, Heywood, Lancs. 








— 
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Every Facilst¢ 


LLL f, 







Uwpyi14.G4% —V 
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yy 


Enquiries invited for sites for these new 
chemical industries :— 





4 Adhesives insulating materials Plastics 

4 Artificial fibres Leather goods Resins, synthetic 
Candies » - @ ty ss 
Carbon, active Lime products — Toil 7-2 
Cellulose products Mineral oil refining Vitamin foods 
Cosmetics Oils—edibie, techni- Waterproofing 
Dextrin - cal and medicinal ma 
Glucose Ore refining Wood distillation 
Gums Pigments products 


The above are industries for which raw 
materials are normally available at the Port of 
Hull or can be supplied by existing industries. 


NRA YS SS BE SS wh 





Laence to -— THE TOWN CLERK: HULL 
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CLEAN] LODGE 
GAS | COTTRELL 





ELECTROFILTERS 


FOR 
COMPLETE 
PRECIPITATION OF 


CEMENT KILN DUST 
TAR FOG & ACID MIST 
BOILER FLUE DUST 
PYRITES DUST 
SMELTER FUMES 
BLAST FURNACE DUST 





OTRS: 





BIRMINGHAM. 

War-time Offi 

ia LODGE- COTTRELL LIMITED 
Surrey. PIONEERS AND SPECIALISTS 























HIGH AND LOW PRESSURE 


AIR & GAS COMPRESSORS 


For pressures up to 1,000 Atm. and Capacity up 
to units absorbing 3,500 B.H.P. 
Also 
WATER COOLING PLANT, STEAM ENGINES 
AND TURBINES, OIL ENGINES, &c. 














5-STAGE COMPRESSOR 


PETER BROTHERHOOD LID. 
PETERBOROUGH 
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The Chemical Age 





A Weekly Journal Devoted to Industrial and Engineering Chemistry 
BOUVERIE HOUSE, 154 FLEET STREET, LONDON, E.C.4 


Telegrams : ALLANGAS FLEET LONDON 
GLASGOW : 116 Hope Street (Central 3970) 


Telephone: CENTRAL 3212 (10 lines) 


BIRMINGHAM : Daimler House, Paradise Street (Midland 0784-5) 


THE CHEMICAL AGE offices are ciosed on Saturdays in accordance with the adoption of the five-day week by 
Benn Brothers Limited. 
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Spent Pickling Liquor 
HE paper read by Mr. Norman structures, plant, and so forth, made of 


Swindin before a joint meeting of the 
Institution of Chemical Engineers and the 
Chemical Engineering Group reveals an 
interesting situation in regard to the 
treatment of spent pickling liquor. The 
paper consisted for the most part in a 
masterly resume of the subject by one 
who had clearly made a detailed study of 
it over a number of years. Pickling of 
iron and steel is necessary for a variety of 
reasons. Into the technique and purposes 
of pickling we do not propose to go. It 
will suffice to say that the removal of 
oxide scale from steel is an essential part 
of almost all branches of steel production 
and engineering, and that the preparation 
of a clean surface for painting is necessary 
if the paint is to do its work of preserving 


‘iron and steel 


metal, and the pickling process is regarded 
only as a means to that end. It is easy to 
regard the expenditure of acid for 
pickling as part of the cost of making the 
finished steel goods, and to care little 
what happens to the acid when it has 
served its purpose. The chemical en- 
gineer and the chemist, on the other hand, 
are distressed to see so much recoverable 
material going down the drain. Mr, 
Swindin rightly says: ‘In the end the 
making of steel is a metallurgist’s job; 
the disposal of spent liquor is one for the 
chemical engineer.’’ 

Thus the position has arisen that the 
industry has for many 
years been throwing away a raw material 
which the 


chemical engineer can _ use. 
the metal. Thus a very high proportion There are many ways in which spent 
of sheet steel, wire, pickling liquors can 
tubes, bars, and plates On Other Pages be utilised in chemical 
is treated for scale Notes and Comments _.. ... 517 industry. If it is true 
removal, either _ by Society of Chemical Industry .. ols that ‘‘the manufac- 
sand-blasting or pick- Institate of Physics . .- 918 turer is slowly but 
ling. Sometimes these ee ee, + 919 surely realising that 
operations are con- ry Frc ¢ Report i 598 disposal of waste is a 
ducted in large works, Stiahine  aiai Properties of necessary manufactur- 
and at other times in High Polymers =v .. 526 + ing cost,”’ it is equally 
small works. . That is MersizuRence, Sacto’ true that most manu- 
one of the difficulties — yiqnish Metallurgical Indus- facturers will not 
in the disposal of the tries—IIT 527 +spend money in dis- 
liquor. Another in- Corrosion of Chemical Plant 528 posing of waste unless 
herent difficulty has Tin Research Progress ... 529 compelled to do so by 
been the outlook of International Nickel’s Output ose 529 force majeure. The 
those who operate the Parliamentary Topics _ ... .. 580 “irresistible force ’’ in 


pickling process. They 


are engaged in the Personal Notes 





Association of Scientific 


Workers 531 this instance is usu- 
a v ar are ‘ 
=39 ally some local or river 








working of metals; 
their interest is in the 
production of goods, 


Stocks and Shares 


(Greneral News from | Week to Week os4 


British Chemical Prices : 


515 


authority which in- 
sists that the spent 
liquor shall be neutra- 
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lised before it is discharged into rivers 
and sewers. This force, however, is not 
as yet sufficiently potent to make manu- 
facturers go the whole way towards 
putting the contents of spent liquor to 
some useful purpose. 

The most hopeful line of attack is for 
chemical manufacturers generally to be 
made aware of the extent and location of 
the supplies available, in order that they 
may consider whether the liquor can be 
worked into their processes. Presumably 
it would not pay to transport it over any 
distance greater than perhaps 20 miles ; 
we do not know, and the answer must 
depend on the use to which the liquor is 
to be put, since that will govern the cost 
that may be incurred in getting it there. 
Dozens of methods were described by Mr. 
Swindin, but among them one or two may 
be picked out to illustrate the sort of 
things that might be done. The gas 
industry and the coke-oven industry have 
a problem in the liquid purification of coal 
gas. It should not be beyond the capacity 
of chemists to work out a process whereby 
the crude liquor can be used to absorb 
ammonia and hydrogen sulphide from the 
gas with ultimate precipitation of ferrous 
sulphide. If this process is to be used, 
there must be some guarantee of regular 
supplies of spent pickling liquor. Therein 
lies a difficulty, since it would be costly to 
store the liquor for long, and many iron 
and steel works do not pickle regularly, 
but periodically. Can the carbonising 
industry rely on supplies? The answer 
appears to lie in statistics; and this is 
peculiarly a problem in which the 
requisite statistics can only be obtained 
by local enquiry. 

Various methods have been suggested 
whereby the iron may be converted into 
pigments ; the free acid is neutralised by 
scrap iron, the liquor is filtered, then 
treated with? lime to form ferrous car- 
bonate. This is then filtered off, washed 
and heated in a furnace to obtain the 
desired shade and fineness. A modifica- 
tion of this process, in use at the works of 
Pilkington Bros., Ltd., evaporates the 
solution in a spray drier to produce 
FeSO,.H,O, which is roasted in a gas- 
fired muffle to produce a fine oxide for 
glass polishing. This type of process can 
be operated intermittently, and is thus 
less dependent upon constant flow of 
supplies. 

Mr. Swindin has summarised the known 


’7H,O or FeSO,.5H,O, (ii) 
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processes for treatment with recovery of 
usable products under ten heads according 
to what is produced, namely, (1) FeSO,. 
FeSO,.7H,0O 
and free H,SO,, (ili) FeSO,.H,O and 
free H,SO,, (iv) ferric sulphate and free 
acid, (v) iron oxide and sulphuric acid, 
(vi) electrolytic iron and sulphuric acid, 
(vii) paint pigments, (viii) ferric 
hydroxide, FeS, and similar products, 
(ix) Ferron, and (x) miscellaneous pro- 
ducts, such as prussian blue. With so 
wide a choice it would appear strange if 
the chemical industry could not find a 
use for the whole of the spent pickling 
liquor in the country, provided that the 
cost of transport did not defeat the effort. 
Even that might be met by carrying out 
the earlier part of the process locally, 
either in the works in which the liquor is 
produced, or at a neighbouring chemical 
works which could then despatch the 
intermediate product to another more 
distant works to be treated. It is alla 
matter of economics, which in turn 
involves market prices and local condi- 
tions. There must be an enormous 
wastage of iron through pickling, though 
this is, of course, much less than would be 
wasted by weathering after painting if 
the iron had not been pickled. The loss 
in pickling seems to be about j oz. per sq. 
ft. of surface. It is likely, moreover, that 
the practice will increase. The Corrosion 
Committee of the Iron and Steel Institute 
and the British Iron and Steel Federation 
has reported strongly in favour of pickling 
or sand-blasting, and at least, if no other 
use can be found for it the recovered 
material can be put back into the blast 
furnace. 

Mr. Swindin’s conclusion is that, for 
some time to come, the usual pickle 
recovery plant will produce FeSO,.7H,0O, 
“‘ which will be a drug on the market, and 
in order not to disturb too much the 
adventitious processes, copperas will have 
to be converted to iron and acid. . 
What now remains is to work out an 
organisation for collecting copperas and in 
time monohydrate sulphate, and estab- 
lishing some central depot fully equipped 
with an up-to-date roasting plant and 
sulphuric acid contact plant for conver- 
sion. The recovered acid will be returned 
to the various works and the oxide 
reduced to iron in a blast furnace.’’ This 
suggestion deserves to be carefully con- 
sidered. 
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NOTES AND COMMENTS 


Floodlight on Patents 


T has for some time been evident that 

there is a general feeling of dissatis- 
faction abroad concerning the system by 
which patents are granted in this coun- 
try. It was not just accidentally that two 
of the great British chemical concerns 
published surveys of the situation earlier 
this year; and the demand for patent 
reform has now found articulate expres- 
sion in two letters written to the Editor 
of Zhe Times. In the first of these, Dr. 
Eccles calls attention to the fact that 
the annual number of British patents 
granted to German nationals increased 
by some 48 per cent. during the 30 years 
before this war, and somewhat discon- 
solately regards this as a measure of our 
backwardness in _ technology. Dr. 
Levinstein, however, in a later letter, 
does not agree as to the cause, while 
equally deploring the effect. It is well 
known (é.g., in the preparation of 
synthetic anti-malarials) that the Ger- 
mans have a habit of patenting every 
possible way of producing an article the 
manufacture of which they wish to keep 
to themselves, and, as Dr. \Levinstein 
points out, our Patent Office (unlike the 
German and others) may not satisfy 
itself, before granting a patent applica- 
tion, that the claims contain proper 
subject-matter. This in itself plays into 
the hands of those who wish to patent 
bogus processes which are never likely 
to be put into practice but exist merely 
to discourage inconvenient competition. 
Patent litigation is expensive, and most 
patents remain in force if the renewal 
fees are paid; and the extent to which 
trade is restricted by the grant of worth- 
less patents is too little appreciated. 


Nine-Tenths Waste 
TATISTICS, quoted by Dr. Levin- 


stein, concerning the number of 
patents that are apparently of little 
value to the patentees, reveal that there 
is something wrong somewhere. Of the 
patents sealed in the period 1919-32, 
over half were not renewed after the 
initial four-year period, thus showing 
that they were not worth the renewal fee 
of £5 in the eyes of their owners; and 
only 3.7 per cent. were kept alive for the 
full 16 years by the“payment of the fee 


of £126. These figures agree remarkably 
with the results of actual patent litiga- 
tion. Of the patents tested in the High 
Court, go per cent. fail from lack of 
subject-matter; and from the figures 
quoted above it looks as though over 
g5 per cent. might well have been 
strangled at birth. The trouble is that 
the patent authorities have their hands 
tied, and are therefore not in a position 
to do the strangling. One further point 
of Dr. Levinstein’s is of interest. The 
course of this war has shown that we 
are second to none in inventiveness; but 
it is unfortunately true that we have been 
less attentive than either the Germans 
or the Americans in the application of 
our ingenuity to industry. Consequently, 
and taking also into consideration their 
larger populations, it is not to be won- 
dered at that a quicker flow of inven- 
tions has emanated from those nations. 
This makes an even stronger case (if 
one were required) for evolving some 
system whereby it might be possible to 
avoid doling out vast numbers of 
monopolies to foreigners indiscriminate- 
ly.  Self-preservation reinforces com- 
mon sense in the demand for a rapid 
revision of the Patent Law. 


Technical E fficiency 


HIS is not the place for a full- 

length review of the Government’s 
White Paper on Employment Policy, the 
perusal of which» may have filled in the 
leisure moments of some of our readers 
over the Whitsun week-end. There are 
one or two points in it, however, which 
we should like to place on record as 
being of special interest to the chemical 
industries. One difficulty that the 
Government is anticipating is the possi- 
bility of a decline in the volume of 
imports received in exchange for a given 
quantity 6f our exports. This would be 
more than offset by continued progress 
in technical efficiency,’ the dominating 
factor in the growth of real national 
income. Our burden will be vastly 
lightened if British industry carries into 
the peace the inventive power, technical 


skill, and adaptability which it has 
shown during the war. Chemists and 
chemical engineers are not likely to 
slacken off their efforts towards tech- 


nical progress when they know that the 
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well-being of the country depends on 
them; and the corrosive poison of unem- 
ployment is quite as deadly as the fire 
and sword of a physical adversary. The 
Government states also its intention of 
encouraging new industries in ‘‘develop- 
ment areas’’—a euphemism for ‘“ de- 
pressed areas ’’; it will be interesting to 
see how this dovetails with the proposed 
regulation of private capital expenditure 
on ‘* buildings, machinery, and other 
durable equipment.”’ 


Methane Buses 


URING this war a number of 

people ‘iave advocated that we 
should make better use of such supplies 
of methane gas as are available in 
Britain. At present most of it is allowed 
to escape into the air and is simply not 
used at all. On the other hand, it must 
be admitted that it is not the most con- 
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source of fuel to handle. The 
number of the Anglo-Swedish 
Review contains an interesting note 
about methane and its exploitation in 
Sweden, where coal and petrol are 
scarce, and the search for alternative 
fuels has been intense. Stockholm’s new 
sewage disposal plant, which was put 
into operation a few years ago, produced 
over 1,000,000 cubic metres of methane 
gas during 1943. This year productio: 
will be increased by 30 per cent. through 
further extensions of the plant. The 
methane gas is used by the buses and 
motor cars belonging to the city author1- 
ties, and has proved to be a most wel- 
come fuel. The production cost of one 
cubic metre is 25 Ore (3}d.)—about the 
same as the pre-war price for one litre 
of petrol in Sweden. One cubic metre of 
methane is almost equivalent to one of 
litre of petrol when used as motor fuel 


venient 
latest 








Society of Chemical Industry 
Annual Meeting Dates 


HE sixty-third annual meeting of the 

Society of Chemical Industry will be held 
on July 13 and 14. On the fermer day the 
meeting will be at Stewart’s Restaurant, 50 
Old Bond Street, London, W.1. The Council 
will assemble at 2.30, and after tea there 
will be a meeting of chairmen and hon. 
secretaries of Sections and Groups. At 7.30 
the London Section will meet jointly with 
the Institute of Metals in the premises of the 
Institution of Mechanical Engineers, Storey’s 
Gate, S.W.1. 

The annual meeting praper will open on 
the morning of July 14 at 10.30 at the Royal 
Institution. The election of officers and the 
usual business items will be followed, at 
11.30, by the president’s address. The after- 


noon session starts with the conferment of 
Honorary Membership on Dr. Cullen (at 
2.45), followed by the presentation of the 
Messe] Medal to Professor A. V. Hill. sec. 
R.S., M.P. After that ceremony Professor 
Hill will deliver his address as medallist. 


The proceedings will close with tea in the 
library, by invitation of Dr. and Mrs. Cullen. 
Members are reminded that if they wish to 
arrange for lunch on July 14 they should 
make early application, as the available space 
will have to be balloted for. 

There are four vacancies for ordinary 
members of Council, and six candidates have 
presented themselves for election: Dr. C. G. 


Addingley, Mr. J. P. Baxter, Mr. J. W. 
Craggs, Dr. J. Vargas Eyre, Mr. J. 5S. 


Jackson, and Mr. J. A. Oriel. Every member 


should have received a ballot paper to fill in 
and return to the hon. secretary by July 13. 





Institute of Physics 
Annual Report 

HE report ‘of the Institute of Physics 

records plans which are now being 
made so that this young profession can con- 
tinue its vital service for the development 
of our industries when hostilities cease. In 
particular, the Board of the Institute has 
given consideration to the position of phy- 
sicists and those desiring to enter the pro- 
fession during the demobilisation period. 
Through the Joint Council of Professional 
Scientists, it is co-operating with qualified 
scientists practising in other branches of 
science such as chemistry, biology, and 
geology. Active steps have been taken to 
follow up the recommendations contained in 
the Institute’s Report on the Education and 
Training of Physicists. The inquiry into 
‘“the possibility of including the various 


branches of technical physics within the 
framework of National Certificates and 
Diplomas *’ has made good progress. 

At the annual meeting on May 22 


the following were elected to take office on 
October 1. President, SiR FRANK SMITH; 
vice-presidents, PROFESSOR J. D. COCK- 
crort, Mr. T. SmitrH and Dr. F. C. Toy; 
hon. treasurer, Mayor C. E. 8S. PHILLIPS; 
hon. secretary, PROFESSOR J. A. CROWTHER ; 
members of the board, Dr. H. LOwEeERy, 
PrRoFessor N. F. Morr, Proressor E. A. 
OWEN, DR. SYKES, MR. R. S. WHIPPLE, MR. 
C. S. WRIGHT. 








Mas.-GEN. SrrR EVAN Grips has been re- 


elected president of the London Chamber 


of Commerce. 
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Solvent Extraction—III 
Liquid Extraction of Fine Chemicals 
by G. COLMAN GREEN, B.Sc., F.R.I.C., A.M.I.Chem.E. 

(Continued from THE CHEMICAL AGE, May 27, 1944, p. 501) 


alone alg from liquids is usually 
employed in the drug and fine chemi- 
cal industry in intermediate separation 
and purification operations and in the 
stripping of weak liquors such as effluents 
where other methods may be inapplicable 
on grounds of cost or practicability. 
There are no major processes within the 
industry in which liquid/liquid extraction 
is applied direct to an incoming raw 
material. Minor applications occur, such 
as the extraction of hormones or car- 
cinogens from such fluids as urine, and 
specially designed extraction plant for 
operation of this nature exists in various 
hospitals and elsewhere in this country. 


Oil Refining Practice 


The application of solvent extraction 
to oil refining is such a pivotal one in the 
development of liquid/liquid solvent ex- 
traction as a unit chemical engineering 
operation that it is impossible to avoid 
reference to it. The most recent sum- 
mary is that of Ter Meulen**, while more 
detailed description of principles, appli- 
cation, and methods is given by Hunter’*¢, 
With regard to solvent extraction of oil 
the position is, briefly, that, prior to 
about 1930, the production of lubricating 
oil was based on distillation methods and 
the yield of oil, wax, asphalt, etc., varied 
according to the type of oil extracted 
from any particular well. During the 
past decade solvent extraction methods 
have been elaborated so that oil of a 
definite specification can be obtained 
from any crude, independently of its 


original character. This has _ been 
achieved by the suitable selection of 
solvents and solvent mixtures and 


reaches, perhaps, the culminating point, 
technically, in the Duo-Sol process, 
where’ _cresylic-acid/phenol mixtures 
remove the naphthenic constituents and 
propane precipitates the asphaltic con- 
stituents into the raffinate. The phenol/ 
cresylic-acid component acts as a mixed 
solvent; but this mixture is immiscible 
with the propane. The price of lubri- 
cating oils is relatively low and this 
carries the important implication that a 


great volume of crudes has to be treated 
at a relatively low cost—one of the main 
features of the application. The three 
major principles on which plant design 
has turned are the selectivity of the 
solvent, efficient contacting of the phases, 
and efficient recovery of the solvent. 
It should be stressed that these prin- 
ciples are fundamental to all solvent 
extraction operations. 


Acetic Acid Recovery 


Returning to what one may regard 
strictly as the chemical industry, the 
largest application is perhaps the recovery 
of acetic acid liquors which accumulate 
in the production of cellulose acetate. 
In the last war straight distillation plants 
were established in this country for the 


recovery, but proved _ unsatisfactory. 
They were subsequently replaced by 
plants using azeotropic distillation 


methods with, for example, isopropyl 
acetate as entrainer. Suida, however, 
developed a solvent extraction process 
using crude tar cresol or wood tar oil 
as solvents, and Les Distilleries des 
Deux-Sévres modified the process by 
using petroleum as an adjunct to obtain 
more efficient separations. It is claimed?’ 
that acetic acid liquors may be strength- 
ened up from 30 per cent. to 99.8 per cent. 
glacial, with a yield of 98 per cent. and 
at a cost of 3d. per lb. of glacial acetic 
acid obtained which is an outstanding 
achievement. 

Butyl alcehol has been described** as 
a selective solvent for extracting 2 : 3- 
butylene glycol from corn mash fermented 
by Aerobacter aerogenes. 2 : 3-Butylene 
glycol is used as a raw material for 
butadiene synthesis and it is believed 
that a plant using this solvent extraction 
method was established in Holland 
before the present war. It seems prob- 
able that the process may now be in 
operation in America?*. Another extensive 
application of liquid/liquid extraction is 
in the washing out of-benzol from tar-oils, 
the plant for which has been developed 
empirically over many decades. 

Liquid/liquid solvent extraction is as 
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frequent in the fine chemical industry 
as an intermediate operation as it is in 
the organic chemistry laboratory, where 
it serves the similar purpose of separation 
and purification. Indeed, the former 
may be regarded as a projection of the 
latter. The transference to a larger scale 
does not alter the principles involved ; 
but limitations are set by what is prac- 
ticable. For example, one seeks to use 
solvents which are immiscible or only 
slightly miscible and cases are rare in 
the fine chemical industry where solvents 
which are largely miscible are used. The 
underlying theory of miscible solvents has 
not been so thoroughly worked out, but 
this aspect has been given attention 
recently by Hunter®®. 

Purification of the alkaloids is an 
important and interesting application of 
liquid/liquid extraction. This group of 
compounds is characterised by the release 
of the base from its salt in alkaline 
solution. As the salts of the bases are 
soluble in water and the bases are them- 
selves, generally speaking, soluble in 
non-polar solvents, they may be separated 
by means of this unit operation with 
advantage. The bases themselves may 
then be recovered from the organic 
solvent by a reverse process of extracting 
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into aqueous acid solution. Strychnine, 
codeine, apomorphine, emetine, hyos- 
cyamine, quinine, eserine, and ergotoxine 
are extracted in this way, and a large 
measure of concentration and purification 


Continuous alkaloid extractor. 
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is achieved*?. By careful adjustment of 
conditions it is claimed that a number 
of alkaloids in a complex mixture may be 
successively separated by the method’. 

The operations may be carried out, 
according to circumstances, on the batch 
system or by a continuous counterflow 
method, efficient contacting and rapid 
separation of the phases being the 
guiding features. For a small-scale batch 
extraction, and especially where emulsi- 
fication is likely, a cylindrical vessel with 
a central stirring shaft, hand or mechani- 
cally turned, carrying two _ propeller- 
stirrers set so that one operates in each 
phase, is common. At the other end of 
the scale the two phases may be deliber- 
ately emulsified and separation subse- 
quently obtained by centrifugal means, a 
method which is clearly expensive in 
power. Counterflow batch methods are, 
naturally, common, and Fig. 5 shows an 
ingenious adaptation to the extraction 
of an opium alkaloid by Pfeisterer of 
Stuttgart. 

The solute may be separated from the 
extracting solvent by distillation; but 
in many cases, as has been indicated, the 
solute is removed from the _ water- 
immiscible organic solvent by extraction 
with aqueous acid. This method is 
especially useful where the solute is 
heat-sensitive, as are many of the active 
principles of natural origin ; and, again, 
the method has a clear economic advan- 
tage where the salt of the base has a low 
solubility in aqueous acid and can be 
easily precipitated out in the aqueous 
phase. This “ reverse ’’ extraction may, 
of course, be accomplished by counterflow 
methods either in stages or continuously. 
Although distribution may be in favour 
of the non-aqueous phase, conditions of 
pH, temperature, etc., may be so chosen, 
in some cases, as to cancel what would 
otherwise be a disadvantage in this 
reverse extraction from the oil back into 
aqueous phase. 

Where a chemical reaction is involved 
in addition to liquid/liquid solvent extrac- 
tion, the rate of the chemical reaction 
may be controlling and not the rate of 
diffusion through the liquid film as is 
usually the case. Where a reversible 
action is involved, if the equilibrium 
constant is known the partition coefficient 
can be calculated or vice versa**, *4. This 


device is important not only in physical 
chemical research, but also in applications 
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in the fine chemical industry where may lie between 0.02 in. and 0.04 in. 
liquid/liquid extraction is often being Where the solubility in one phase is high 
undertaken of a weak base which is in the film in the other phase is controlling 
combination with a strong, or moderately and conversely. Little, however, is 
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Fig. 6. Interface status: diagrammatic representation. 


strong, acid in the aqueous phase, when known of these film resistances and only 
a measure of hydrolysis may occur. By a few individual values are available. 
careful adjustment of pH, for example, David and Crandall*® have made the 
it is often possible to obtain a sharp interesting observation that, where a 
separation of the base from impurities. chemical reaction takes place in one or 
The situation is shown diagrammatically other of the phases, the site of the 
in Fig. 6 (A). reaction is in the film. This may con- 
The conventional ‘method of represent- siderably complicate the extraction 


ing the situation at the interface is shown aspect. It has been reported** that 
in Fig. 6 (B). The two phases are 60 per cent. sulphuric acid absorbs 


regarded as being in equilibrium at the isobutene faster when the acid is quiescent 
immediate interface. If by convection than when it is stirred. This is due to 
or agitation the main bulks of the two the fact that, when the acid is quiescent, 
phases are prevented from developing butyl alcohol accumulates at the inter- 
concentration gradients, then the resis- facial film until the rate of diffusion in 
tance to transfer of solute from one the main bulk of the acid phase is equal 
phase to another is due to resistances to the rate of formation. This alcohol 
within two liquid films considered to increases the solubility of the isobutene 
exist on either side of, and adjacent to, and hence the absorption coefficient is 
the interface. The driving force for increased. 

material transfer is, of course, the con- The notion of the existence of a film 
centration gradients across these two at either side of the interface is purely 
films which are in viscous flow, and conceptual but it provides an essential 
either film may be controlling. The working basis for the calculation of para- 
films are not to be regarded as molecular meters. The concept of “ film resistance’’ 
films, as they correspond more nearly is an expression in a concise form of the 
with those set up at interfaces in fluid many and complex effects which may be 
flow. As an example of the effective occurring in a thin stratum of liquid 


thickness of these films that of water adjacent to the interface. The problem 
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of the transfer of material across an 
interiace has an important bearing in 
biophysics and what may be learnt here 
by the chemical engineer is not to be 
ignored. There is the danger here that 
the idea of a “ film ”’ and of an “ effective 
film-resistance ’’ may become too rigidly 
mechanistic, and therefore that certain 
characteristics of the transfer across the 
interface, which have wider implications 
in liquid/liquid extraction, may be missed. 


Classification Of Solutes 


As Davson and Danielli** have pointed 
out, the resistance effects arise from 
surface phenomena which impede free 
diffusion throughout the system and 
produce a potential energy barrier to 
diffusion at the interface. On arrival at 
the interface, diffusing molecules of the 
solute become orientated so that, on the 
average, the positive ends of the electro- 
static dipoles are directed towards the 
non-aqueous layer and the negative ends 
towards the aqueous layer. The molecule 
is now in a positiom such that for every 
polar group it possesses there exists at 
least one hydrogen bond with water, and 
all these bonds have to be broken simul- 
taneously and enough kinetic energy 
has to be available for the molecule to 
knock a sufficiently large hole in the 
non-aqueous layer and thus pass into it. 
Glycerol, for example, with three hydroxy] 
groups, would require such a large 
amount of energy that only rarely will 
a molecule diffuse into the non-aqueous 
layer. A predominantly hydrocarbon 
grouping such as that of carotene, which 
is made up of many non-polar -CH,- 
groups, has no hydrogen bonds with 
water and little or no energy is required 
for the transfer to the non-aqueous phase, 
so that it readily passes over. By con- 
trast with these two examples, methyl 
alcohol, which has one polar and one 
non-polar group, is enabled to distribute 
itself between both phases. Implicit in 
this is the fact that the partition 
coefficient of a solute, so fundamental in 
solvent extraction calculations, depends 
upon the balance of the polar and non- 
polar groups which it possesses, and both 
ultimate equilibrium and rate of transfer 
are affected. Danielli*’ classifies solutes 
into four divisions as follows :— 

(a) Molecules having few polar and 
few non-polar groups; ¢.g., oxygen, 
methyl alcohol. In this case resistance 
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to free diffusion throughout the two 
phases is negligible. 

(b) Molecules having many polar and 
many non-polar groups; e.g., poly- 
hydroxylic bile acids, the glucuronide of 
oestrin, proteins. In this case resistance to 
diffusion from either phase into the other 
is limiting and rate of transfer is very 
slow. 

(c) Molecules which are predominantly 
polar; e.g., glycerol, sucrose, glycogen. 


‘The resistance to diffusion from the 


aqueous phase is great in the extreme. 

(d) Molecules which are predominantly 
non-polar ; e.g., fats, cholesterol, vitamin 
A, carotene. These substances may be 
regarded as hydrophobic and transfer to 
the non-aqueous phase is rapid. 

The position is reversed when diffusion 
from non-aqueous to aqueous phase is 
considered. For example, when glycerol 
in an oil phase is brought into contact 
with water, the molecules of glycerol on 
arrival at the interface immediately form 
hydrogen bonds with water, become, in 
effect, an integral part of it, and diffuse 
away into the bulk of the aqueous phase. 
Benzene, on the other hand, forms no 
hydrogen bonds and cannot become 
incorporated with the water. The only 
way in which a benzene molecule can 
pass into the aqueous layer is by acquiring 
sufficient kinetic energy for it to become 
projected into the water, and the fre- 
quency of such an acquisition is low. 
Danielli calculates that 1000 cals. per 
-CH,- group are required as a minimum 
to transfer a molecule from an oil phase 
to an aqueous phase. Thus, at least 
8000 cals. would be required to transfer 
a molecule of stearic acid, and 60,000 
cals. for a molecule of stearin. The latter 
is practically impossible. 


‘* Controlling ’’ Films 


Hence, according to the balance of 
polarity of a molecule of a solute, it will 
find a potential energy barrier to free 
diffusion at the interface and, according 
as the molecule may be described (as a 
net effect) as hydrophobic or hydrophilic, 
the resistance will be found exerting 
itself at the interface, and, according to 
these circumstances, in the one phase or 
the other. Hence, the conception that, 


in chemical engineering terminology, 
either film may be controlling. A com- 
parison of-+ the conventional chemical 


engineering representation and the surface 
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physics representation of the status of 
the interface is made diagrammatically 
in Figs. 6 (C) and (D). 

If, in addition to the solute, the dis- 


‘ tribution of which between the phases is 


desired, there are present electrolytes in 
the aqueous phase, a complication arises ; 
and this is a situation which is likely to 
be present more often than not in drug 
extraction. The consequence of the accu- 
mulation of fixed charges and dipoles at 
the interface as shown in Fig. 6 (C) is 
that, for electrostatic reasons, in regions 
at either side of the interface there exist 
excesses of mobile ions. This region of 
excess ions has been calculated to be 
0.98 mp for o.1 molar and 31 my for 
0.0001 molar and the actual concentration 
of the ionsgnay be calculated from the 
Gibbs-Donnan equilibrium. The impor- 
tant thing is that the interplay of electro- 
static charges may considerably modify 
the characteristics of the interface as 
compared with the situation when the 
electrolyte is absent. Both the rate of 
penetration (and therefore the rate of 
transfer) and the adhesion of the solvents 
at the interface (and therefore the 
separation of the phases after contacting) 
may be affected. It is clear that there 
is much ground common to the problems 
of the surface-physicist and the chemical 
engineer interested in solvent extraction 
and the work of both the surface-physi- 


cists. and biophysicists on diffusional 
problems must be taken fully into 
cognisance. 


Rates of Diffusion} 
The data available on rates of diffusion 
across liquid/liquid interfaces are hope- 
lessly lacking; the position is most 


deficient with gaseous diffusion but it is 


far worse where solutions are concerned, 
the kinetics of solutions being far less 
well understood. Even in the simple 
cases and the classic cases workers have 
concentrated upon establishing conditions 
of final equilibria with little or no con- 
sideration as to the kinetics by which 
these equilibria are attained. Expressions 
have been established by a priori reason- 
ing and by projection from data obtained 
on gas absorption; but there has been 
no experimental verification. In _ the 
matter of data available in the literature, 
Elgin’s recent summary** is worth while 
referring to. 


Continuous counterflow systems for 
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liquid/liquid solvent extraction have no 
very extensive use in the fine chemical 
industry. A recent application described 
in the literature refers, however, to the 
extraction of the bacteriostatic mould 
metabolite, penicillin, which was extract- 
ed from the mould fermentation liquors 
by amyl acetate in a pilot plant estab- 
lished in ‘the pathological department at 
Oxford University®®. No details were 
given as to the design or performance 
and, indeed, there are reasons to believe 
the method has been abandoned in larger 
scale working in favour of one involving 
more rapid contacting and separation, in 
view of the extreme lability of penicillin 
at the H at which extraction must be 
effected. 


Counterfiow Columns 


Much light has been thrown on the 
design of continuous counterflow columns 
by the schools interested in petroleum 
engineering and especially by Hunter and 
Nash at the University of Birmingham, 
and by Colborne, Sherwood, Varteressian 
and others in the United States. A 
considerable amount of fundamental 
data is necessary for satisfactory calcula- 
tions of columns, and this is often not 
available in the fine chemical industry. 
Moreover, a reasonably constant load and 
constant composition of feed and re- 


circulated solvent are necessary for 
steady conditions within the column, and 
these requirements are all too often 
incapable of satisfaction. Consequently, 


a preference more often than not arises 
for the more flexible batch counterflow 
systems despite their relative lack of 
economy compared with a _ column. 
Nevertheless, allowing considerable mar- 
gins for these fluctuations, columns can 
be set up on partly empirical bases and 
operated with advantage; because of 
their continuous flow they require more 
constant supervision. Such compromises 
are, of course, possible only where opera- 
tion costs of the particular section are 
small compared with the total manufac- 
turing costs. In the petroleum industry 
practice is swinging to a considerable 
extent in favour of batch mixing and 
separating instead of continuous counter- 
flow columns, mainly because the tower 
packing tends. to become choked by 
precipitated material?®. 


Where effluents gr intermediate liquors 
containing impurities of animal or veget- 
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able origin are being handled, one has to 
be prepared for the choking of the 
column packing by materials of high 
molecular weight. These are often 
deposited by a change of electrostatic 
charge or by being “ salfed out ”’ through 
the partial miscibility of the solvents. 
This may make an otherwise satisfactory 
column well nigh unusable. In such 
circumstances one of the alternatives to 
which one might have to resort is a 
column or vessel containing the solution 
through which the solvent is circulated 
and which resembles the drug extractor 
described earlier. Such a plant was 
devised by Morgan and Pettet*® and used 
in the investigations of low-temperature 
tar. Any precipitate, or tarry matter— 
always provided that it does not collect 
at the interface, as all too often happens 
—sludges to the conical bottom of the 
column, whence it may be withdrawn. 
This type of apparatus is particularly 
useful where no risk of loss of valuable 
substances may be taken. 

In the case of packed towers or columns 
it is important to see that the phase 
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Fig. 7. Variation in area of an ellipsoid, 
with ratio of axes. 


which preferentially wets the packing is 
the continuous phase, otherwise the 
dispersed phase will pass through the 
column in blobs, with consequent 
inefficient performance. 

A final point of interest is that the 
function of packing in columns is to 
increase the effective length of the column 
on account of the zig-zag path which the 
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drops of the disperse phase must follow. 
The effect of the flattening of the drop 
as it passes over the packing surfaces 
has been overlooked. Each drop, on 
coming into contact with a packing 
surface, is flattened from an approxi- 
mately spheroidal to an approximately 
ellipsoidal body. The reaction between 
area and volume as a spheroid becomes 
symmetrically flattened has _ been 
calculated.* 

One has to consider a sphere with 
axes p, gq, and r at right angles to each 
other, in which two axes remain of equal 
length during symmetrical compression 
along the third axis. It is necessary to 
obtain the variation in area of the 
spheroid, as this compression takes place 
at constant volume. For the purpose 
of the use of calculus two cases must be 
distinguished, in one of which q>p and, 
in the other q<p. It may be shown 
that the area of the spheroid, when q>p, 


p .sinh-}4/ (q/p)?—1 
Vv (q/p)?—1 


and for values when q<p the area of 
the spheroid 











=A =2n7q. E + 





sin-\/7 — (q/n)\2 
=A>27q. q+ P yee 


V1—(q/p)? 


From these expressions the change of 
ratio of major and minor axes may be 
plotted against surface area as in Fig. 7. 
From this it will be seen that, for example, 
the flattening of a sphere (in which 
p=q=r), until the two major axes of 
the resulting ellipsoid are five times the 
length of the minor axis, results in a 
60 per cent. increase in the surface area 
at constant volume. 

Since the rate of diffusion is propor- 
tional to the interfacial area, this flatten- 
ing of drops must profoundly affect the 
rate of transfer. This may be claimed 
despite the fact that the above treatment 
is an idealisation of the problem and 
despite other limiting factors such as 
that to which Elgin®** has drawn atten- 
tion, namely, that where one phase is 
in the form of drops it is probable that 
diffusion within the drop may be a 
limiting factor. 

This aspect suggests that among the 
other well-known criteria by which a 
suitable solvent is selected should be 


~ * Jn consultation with Mrs. and Dr. K. E. Grew of the 
Heriot-Watt College, Edinburgh. 
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included the ability of the liquid to 

‘spread.’’ This property again is a 
function of polarity of the molecules of 
the two solvents. Incompletely miscible 
solvents, each containing groups or 
radicals of approximately the same 
polarity, tend to spread on each other ; 
but if they are completely dissimilar in 
polar character, spreading does not 
occur. When the similarity of polar 
characters is sufficiently great, solution 
will immediately follow spreading, and 
this must naturally be avoided. In 
selecting immiscible solvents according 
to this criterion, a useful, although 
restricted, list*! gives benzene, hexane, 
and chlorobenzene as typical solvents 
which spread on water; and typical 
non-spreading liquids on water are 
methylene iodide, carbon disulphide, 
medicinal paraffin, and acetylene tetra- 
bromide. 
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IMPERIAL INSTITUTE REPORT 


Investigations into the possibility of pro- 
ducing rubber from the coagulated latex of 
Euphorbia tirucalli, in Natal, have led to the 
conclusion that the cost of production would 
be too high for the rubber to be utilised, 
even under the present conditions of short- 
age. The Imperial Institute Bulletin (1944, 
42, 1, p. 1) reports, however, that further 
experiments have been carried out with the 
resin of the same tree (which would have 
been a by-product of rubber recovery) with 
a@ view to using it in paint and varnish. It 
was found that euphorbia-resin/linseed-oil 
varnishes were too slow drying at ordinary 
temperatures for general use, but that this 
defect could be remedied by _ stoving. 
Limited uses might be found for the resin in 
the linoleum, oilskin, and leather cloth 
industries. 

A comprehensive article on Pyrethrum 
Cultivation in Kenya, by Mr. R. 8S. Ball, 
agricultural officer in that colony, is also in- 
cluded in the Bulletin, while the chief article 
in the Mineral Resources section deals with 
the discovery of a deposit of ilmenorutile in 
Sierra Leone. 


A.C.S. AWARDS 


The following awards were made at the 
recent meeting in Cleveland of the Ameri- 
can Chemical Society: Borden Award for 
Milk Chemistry, DR. WILLIAM MANSFIELD 
CuaRK; Lilly Award in Biological Chemis- 
try, Dr. JOSEPH STEWART FRUTON. Dr. 
Ciark, who is De Lamar professor of phy- 
siological chemistry at John Hopkins Uni- 
versity, is the chairman of the Division of 
Chemistry and Chemical Technology of the 
National Research Council. Dr. Fruton 
is distinguished for his fundamental 
studies on the isolation, purification, mode 
of action and _ specificity of proteolytic 
enzymes. Another A.C.S. award is that 
of the Schoellkopf Medal for 1944 to Mr. 
GLEN DAvip BaGLey, of the Union Carbide 
and Carbon Research Laboratories, who 
has done much important work in metal- 
lurgy; for instance, he brought the dolo- 
mite-ferrosilicon reaction for making mag- 
nesium to the pitch of commercial applica- 
tion. Another metallurgist, Mr, Junius D. 
EDWARDS, assistant research director of the 
Aluminum Co. of America, has received the 
Pittsburgh Award of the A.C.S. 
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Structure and Properties of High Polymers”* 


Interpretation of their Mechanical Behaviour 
by DR. H. MARK 
Professor of Organic Chemistry, Polytechnic Institute, Brooklyn 


HE following structural features seem 
to be important for the thermal and 
mechanical behaviour of high polymers : 

(1) The average degree of polymerisa- 
tion. This can be best determined by 
osmotic or ultracentifuge measurements or 
by light-scattering. Viscosity data can only 
be used if the two characteristic constants 
of the equation: Intrinsic viscosity = 
Kpa (where P = polymerisation degree, 
and A,a = characteristic constants) have 
been determined by comparative viscometric 
and osmotic or chemical measurements. 
Only in such instances, where a is in the 
neighbourhood of unity, can the Staudinger 
rule be applied; in all other cases it leads 
to erroneous results. It seems that a cer- 
tain minimum average P is necessary for 
obtaining satisfactory mechanical perform- 
ance of a high polymer material. 

(2) The distribution curve of molecular 
size. This function can be obtained by 
fracticnating the polymer under considera- 
tion and by investigating its fractious ac- 
cording to (1). All natural and synthetic 
polymers show more or less wide distribu- 
tion curves. In general degraded (and 
purified) natural products, such as cellulose 
or its derivatives, exhibit somewhat sharper 
distribution curves than synthetic polymers 
or copolymers, such as vinyl derivatives or 
vinyl-butadiene combinations. It seems 
that a comparatively small fraction /(be- 
tween 5 and 15 per cent. by weight) of con- 
stituents having a P near or below 150 has 
a very adverse effect on the mechanical and 
thermal properties of the material. If it is 
desired to produce samples of highest qual- 
ity it appears to be recommendable to re- 


move such low-molecular-weight  consti- 
tuents very carefully. 
(3) The intermolecular forces between 


the chain molecules. These depend on the 
chemical nature of the monomer or mono- 
mers, and on their arrangement in the 
chains. The nature and magnitude of these 
forces can be estimated from the thermal 
and mechanical behaviour of the material 
under various stresses at different tempera- 
tures. The total average mutual attrac- 
tion between the chain molecules as well as 
the existence of very strong local bonds (so 
called cross-links) is of importance. Strong 
over-al] mutual attraction through hydrogen 
bridges or strong polar forces leads to 
typical fibres such as nylon, cellulose, cellu- 








* From a lecture delivered to the American Society 
of European Chemists and Pharmacists (A.S.E.C.) 


lose esters, Saran, etc. Such materials ex 
hibit under all conditions a certain degree 
of crystallinity; their properties are deter 
mined by the relative amount of the crystal- 
lised and disordered regions, and by the 
size and orientation of the crystallites. 
Moderate overall attraction between the 
chain molecules leads to plastic materials, 
which—at sufficiently high temperature— 
exhibit viscous or quasi-viscous flow (be- 
haviour above the brittle point) and show 
the characteristics of a glass at lower tem 
peratures (below the brittle point). Poly- 
styrene, polyvinyl chloride acetate copoly 
mers, and polyacryl esters are of this type. 
Such samples consist only unusually of dis- 
ordered regions and show little if any 
crystallisation, Weak over-all attraction, 
together with strictly localised strong cross 
links, leads to typical rubbers. Such mate- 
rials are amorphous (or disordered) in the 
unstretched state, but show definite crystal- 
lisation under the influence of an external 
stress. However, above a certain tempera- 
ture (transition point), the crystallised 
areas are stable only in the presence of a 
certain external stress. As soon as this 
force ceases to act, the crystals melt and the 
material contracts: it shows rubber elasti- 
city. Below this temperature, however, it 
remains crystalline and behaves like a 
tough and rigid material, 

(4) The internal flexibility of the chain 
molecules. This also depends on the chem1- 
cal nature of the material, particularly on 
whether there are any double or triple 
bonds left in the chains, on how many and 
how large substituents are attached to the 
main chain, and on whether one has chains 
which are mainly straight or have a certain 
degree cf branching. It seems that high 
internal flexibility makes the material slow 
in respect. to its respomse and produces the 
phenomenon of creep and growth. 








Only seventeen gas cylinders out of the 
many thousands circulating in the United 
States were found to be faulty during the 
whole of last year, stated the Chief Inspector 
of the Bureau of Explosives at the annual 
meeting of the Compressed Gas Association 
in New York recently. Leaking gas caused 
three fires, but all were occasioned by care- 
lessness; there were no injuries or fatalities, 
and the only damage done was a fire loss 
amounting to $400. He added that there 
had been a nine-fold increase in the trans- 
port of poison gas. 
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The Spanish Metallurgical Industries 


III.—Non-Ferrous Metals 
(From a Special Correspondent) 


(Continued from THE CHEMICAL AGE, March 4, 1944, p. 234) 


HE principal non-ferrous metals pro- 

duced in Spain are copper, lead, and 
mercury. Years ago there was also a con- 
siderable output of silver, together with a 
certain amount of gold; but these had 
greatly declined up to the time of the Civil 
War. Lately, however, some attempt is 
being made to restore the Rio Tinto and 
Tharsis gold and silver industry, and some 
notes thereon, based on a recent article 
by Francisco Arniches (Director of the 
Spanish Customs Office), in Jon, are given 
below. 

Copper 


There has been little or no publication 
of official statistics of Spanish metal produc- 
tion in recent years, so that the latest figures 
here given can be only approximate estimates. 
Mine production of copper in 1938 was about 
30,000 tons, while that of smelter was 11,000 
and for the latter in 1939 the figure was about 
7300 tons. For 1940 the estimate was only 


4400 metric tons, of which 3000 tons was 
blister and the remainder black copper. 
This considerable decline in output was 


attributed to loss of markets by extension 
of the war, inability to secure ocean trans- 
port, lack of mining explosives and coal, 
and general disorganisation within the 
country. Production of ore by the British- 
owned Rio Tinto Co., Ltd.—the principal 
copper-producing company in Spain—has 
not been stated for 1940, but it amounted 
to 820,000 tons in 1939 and 1,283,000 tons 
in 1938. The whole of the 1939 output was 
smelted in Spain. Before the war Germany 
was the principal market for Spanish copper ; 
but although up to the end of December, 
1940, Germany had been able to secure large 
supplies of mercury from Spain and, of 
course, also from Italy, she was apparently 
unable to secure much Spanish copper or 


lead. In any case the output was too small 
to be worth troubling about, at least in the 
case of copper. For lead the _ position 
appears to be a little better. 

Lead 


Production of this metal declined from 
46,600 tons in 1936 to 27,000 tons in 1939. 


6 


For 1940 estimates ranging from 31,700 to 
56,500 tons have been given. Here, again, 
there is little information available. The 
sale of lead is under the control of the 


Government, and stocks in 1941 were 
reported to be negligible. In June, 1940, 
it was reported that an output of 2450 


metric tons per month had been achieved, 
Italy and Germany being the chief pur- 
chasers. Very few if any of the old mines 
are being reopened owing to the low price 
paid by the Government for its own pur- 
chases. So far as lead and copper are 
concerned it would seem that the ~ self- 
sufficiency ”’ policy is receiving only lukewarm 
support. 
Mercury 


Spain and Italy have been the world’s 
chief suppliers of mercury, and in 1936 
Spain exported to the U.S.A. no less than 
775,000 lb. which dropped to 3000 lb. in 
1940. While Italy was still in the war the 
Axis countries were well supplied with this 
metal. Italy’s annual output was not much 
below 70,000 flasks: (of 76 lb. each, or 29 
flasks to the metric ton), while the Spanish 
figures are said to have been larger, and the 
view was expressed in 1941 that they could 
be considerably increased. Between August 
l and December 31, 1940, at least 42,000 
flasks went to Germany and about 20,000 
to Japan, largely for use in synthetic rubber 
plants. The statement that the Spanish 
output exceeds or has exceeded that of Italy 
appears to require confirmation in view of 
the fact that the yearly average for Spain 
during the period 1932-6 was not more than 
31,000 flasks, and for the preceding quin- 
quennial period 49,400 flasks. The chief 
Spanish mines are at Almaden. 


Gold and Silver 

Spanish production of silvér in 1939 was 
no more than 500,000 oz. Troy, as compared 
with 5,360,000 oz. in 1912 and just over 
1,000,000 oz. in 1876—the first year in 
which the Spanish silver industry published 
a report. That of gold in 1939 was about 
2000 oz., the same as 1938. Senor Arniches 
appears to regard recent attempts to increase 
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the yield of both gold and silver as a further 
contribution to Spanish autarky; but it is 
a little difficult to forecast what is going to 
be any particular country’s demand for 
gold and silver in the post-war years, either 
for industrial or currency purposes; and it 
is rather more difficult to see how Spain 
proposes to pursue an exclusively autarkical 
policy after the war, in regard to essential 
metals. 

When the mining developments at Tharsis 
and Rio Tinto in the province of Huelva 
were begun several years ago with the 
working of the vast pyritic deposits, the 
overburdens were piled up in huge mounds 
(monteras) and work was mainly concentrated 
on the underlying cupro-ferrous strata. The 
overburden, through natural oxidation of 
the pyrites, was converted largely into iron 
oxides. In Tharsis the gold content of these 
mounds was 3-5 gr. and of silver 40-150 gr. 
per ton; and somewhat less in Rio Tinto. 
In 1940 small quantities of gold and silver 
concentrates were exported to U.S.A. and 
Scotland. In February, 1941, the Ministry 
of Industry and Commerce decreed that 
Spanish pyrites should so far as possible be 
utilised at home for production of sulphur 
and sulphuric acid, and more particularly 
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that the gold and silver content, 
copper where present, should be recovered 
in the national interest. Sefior Arniches 
appears to be a little uncertain as to the 
extent to which this decree has been imple- 
mented, and no details are given as to the 
recovery of sulphur and copper. In regard 
to gold and silver the author contents 
himself with a brief description of the 
cyaniding methods used in Spain, together 
with a few figures giving weights of gold 
and silver ingots obtained in New York 
and London from Spanish concentrates, 


apparently _ in 1940. FRR RE ie ein 


~ There appears to be a slight difference 
in detail in the methods used in Tharsis as 
compared with Rio Tinto, but generally the 
process is the usual one of wet grinding or 
erushing of the ore, treatment with lime 
followed by cyaniding with a weak solution 
of sodium cyanidé, stirring, filtering, etc, 
The concentrates obtained in Tharsis are 
considerably richer than those of Rio Tinto, 
In the former the gold content is 2-6 per 
cent., silver 30-40 per cent., whereas in the 
latter the content of gold is 500 gr. and of 
silver 1900 gr. perton. No details are given 
of quantities worked. 


and also 








Corrosion of 


Results of Recent 


, the Second Russian Conference on 
Corrosion of Metals, T. A. Adshemyan 
reported on the corrosion work of the State 
Institute of Applied Chemistry in the years 
1935-1940. The investigation was concerned 
with selection of materials for apparatus used 
in the more important branches of the 
chemical industry of Russia, and the results 
are arranged according to the corrosive agent. 


Metal Halides 


Calcium chloride solutions up to satura- 
tion below 80°C. are not corrosive towards 
a wide range of metals. At 150-170° C. mild 
steel loses to concentrated CaCl, solutions 


about 1 g./sq.m./hour, and copper and 
aluminium bronze are corroded nearly as 
badly, while zinc is leached ea _of brass. 


Silver and chromium steels (e.g., C 0.2, Mn 
0.38, Cr 14, Ni 0.5, P traces, oy a rest : and 
C 0.1, Mn 0.5, Cr 17, Ni 0.2, Si 0.5, P and § 
traces. Fe the rest) also are corroded. 
Chrome-nickel steels (of the 18/8 type) show 
a little pitting, but are quite suitable. The 
effects of magnesium chloride are closely 
similar to those of calcium chloride. 

The filtrate from sodium bicarbonate in 
soda manufacture, which contains sodium 
chloride, ammonium chloride, ammonium 
sulphate, and ammonium carbonate, is not 
corrosive, but it becomes acid in the pro- 
cess of evaporation. It then corrodes all 


Chemical Plant 


Russian Investigation 


technical metals except chrome-nickel, and 
especiallly chrome-nickel-molybdenum steels, 
The vapour of this liquid is so corrosive that 
metals must be protected from it by a non- 
metallic material. 

Iron can be used in solutions of chlorides 
of sodium, potassium, and magnesium if it is 
cathodically polarised. The current density 
required is of the order of 0.1-0.2 amp./sq. m. 
at 20° in a stagnant solution, but is 
raised to 1.5-2.5 amp./sq.m. when the 
solution is either well stirred or heated to 
100° C. 


Sulphur Compounds 


Evaporation of sodium sulphide solutions to 
produce solid sodium sulphide cannot be 
carried out in grey iron, but is possible in 
chrome iron (C “2° Cr 37, Fe the remainder) 
and in woth nickel steels, although even 
these materials lose about 1 g./sq.m./hour at 
about 170° C. 

Dissolution of SO, in sodium carbonate 
solutions to make sodium sulphite can be 
carried out, not only in lead vessels, but also 
in fireclay, wood, rubber, or bitumen-coated 
vessels. When a solution of SO, in sodium 
chloride solution absorbs ammonia (in the 
manufacture of Na,SO, and NH,Cl), the 
acid part of the reaction can be performed in 
an alloy of the type Cr 20, Ni 25, Mo 2.5, 
Si 3.5, Cu 1.5, C 0.07, Fe the rest, Or in 4 
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chrome-nickel-molybdenum steel (e€.g., Cr 17. 
Ni 8, Mo 3.6). For the alkaline part of the 
reaction grey iron is as good as chromium 
steel; lead and aluminium bronze are even 
more resistant. Wood is rapidly decompesed. 


Fluorine Compounds 


Hydrogen fluoride (40 per cent.) corrodes 
chrome steels and chrome iron (see above) 
about five times as seriously as mild steel; 
even chrome-nickel steels are less corrosion- 
resistant than mild steel;. neither of these 
materials can be used for storing the acid. 
Monel metal shows the least corrosion, nickel 
and copper are good, and lead is satisfactory. 
Hydrogen fluoride (100 per cent.) at — 15° 
and +15°C.-can be stored in mild steel. 

pper or Monel metal, which give weight 
sses of about 0.1 g./sq.m./hour. Grey 
iron, chromium steels, chrome-nickel steels, 
nickel, and brass lose from about three to 
nine times as much. 
easily corroded. At 500°C, there is no dif- 
ference in the corrosion-resistance of mild 
steel, Monel metal, nickel, copper, and brass 
towards moist HF vapour. 

The synthesis of difluorodichloromethane 
or refrigerators) from carbon tetrachloride 
and hydrogen fluoride at 250°C. is best 
carried out in Monel metal, although the 
orrosion of mild steel (1 g./sq.m./hour) is 
not prohibitive. Lead, grey iron, and brass 
are unstable, 

Antimony trifluoride solutions can be 
evaporated to 120°C. in lead, which gives 
better results than either Cr-Ni-Mo-steel or 
Monel metal and is greatly superior to chrome 
steel. chrome-nickel steels, or nickel. But at 
140° C. lead is rapidly corroded, and Monel 
and Cr-Ni-Mo-steel then head the list. 

Evaporators for ammonium fluoride should 
be of nickel; Monel metal is also good except 
that it shows a ‘‘ waterline corrosion.’’ Mild 
steel is less resistant, and chrome steels are 


Lead is even more 


even worse. Copper shows a strong ** water- 
line corrosion.” Solutions of H,SiF, at 
60° C. are very corrosive except towards 
copper and lead, although lead shows a 


°7 


waterline corrosion. 
Miscellaneous 


Salt solutions containing free chlorine, 
bromine, or iodine corrode all metals 
strongly except silicon-iron ($1 14-15, C 0.5- 
.8) and, in some instances, Cr-Ni-Mo-steels. 
Acid-resistant silicates and plastics filled with 
asbestos are the most dependable materials. 

Hydrogen peroxide can be distilled from 
acid ammonium persulphate solutions through 
tubes of chrome steel or chrome-nickel steel. 
These steels do not accelerate the decomposi- 
tion of hydrogen peroxide if they are definitely 
in the passive state. To ensure success the 
peroxide concentration must be sufficiently 
high. 
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Tin Research Progress 
Speculum Plating 

OR security reasons only brief descrip- 

tions of the nature and scope of the Tin 
Research Institute’s recent technical advances 
are given in the latest issue of the Institute's 
review, Tin and Its Uses (No. 15, March, 
1944). Perhaps the most striking devel- 
opment reported in it is a new method of 
tinning cast-iron which, it is stated, is less 
complicated than some of the _ processes 
hitherto in use. The success of the process 
is evident from the photographs which illus- 
trate the article. Striking progress has also 
been made in the manufacture and casting of 
bronze, and it is suggested that after the 
war new high-tin bronzes of extraordinary 
strength, coupled with toughness and duc- 
tility, will be available to meet long-felt needs 
throughout the engineering world. 

Another new development ripe for extensive 
commercial application as soon as tin becomes 
plentiful is speculum plating. Speculum is 
an alloy of tin and copper that was used in 
ancient times for mirrors; its use for the 
mirrors of reflecting telescopes made possible 
the astronomical discoveries of Herschel and 
and his contemporaries. Speculum can now 
be electroplated on to other metals, e.g., 
steel. It is being used for the production of 
non-tarnishing spoons and forks, and the 
combination of the attractive appearance of 
speculum plating with the hardness and 
strength of the steel base promises to pre- 
cipitate a revolution in post-war tableware. 

This issue also includes an account of the 
proposed activities of the Tin Research In- 
stitute in post-war years. Tin and Its Uses 
may be obtained from Tin Research Institute, 
Fraser Road, Greenford, Middlesex. 








INTERNATIONAL NICKEL’S 
OUTPUT 


Production of nickel by the International 
Nickel Co. of Canada, Ltd., last year ap- 
proximated to the record output of 1942, 
notwithstanding the fact that during half 
of 1943 the output from the mines dropped 
10 per cent. below their increased capaci- 
ties. The decline was due to labour short- 
age as well as to the necessary employment 
of many inexperienced workers. This state- 
ment was made by Mr, R. C. Stanley, presi- 
dent and chairman of the company, address- 
ing the annual meeting in Toronto on 
April 26. Prices of nickel remained at 
levels prevailing for many years. Produc- 
tion costs had risen, said Mr. Stanley, and 
were still rising. Moreover in expanding 
operations a heavy financial burden had 
been assumed. Copper deliveries in all 
forms, including copper in ‘‘ Monel ’’ matte 
and copper refined for others, amounted to 
316,000,000 lb., compared with 336,000,000 lb. 
in 1942. 
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Parliamentary Topics 
Iron Ore to Germany 


& the House of Commons recently, Sir 
A. Southby asked the Parliamentary 
Secretary to the Ministry of Economic 
Warfare to what. extent iron ore was now 
being exported from Sweden to Germaiiy. 
The Parliamentary Secretary to the Minis- 
try of Economic Warfare replied that the 
Swedish Government had made arrange- 
ments to limit exports of iron ore to Ger- 
many during 1944 to a maximum of 
7,000,009 tous as compared with over 
10,000,000 tons in 1943. In addition there 
were small exports to other Axis countries. 
Sir A. Southby then asked what propor 
tion of the Swedish exports of iron ore for 
Germany came from Grangesberg Mine and 
whether that mive was not owned by Wal- 
lenbergs, who came to this country and 
conducted negotiations here. Mr. Foot 
said he would not like to accept the accu- 
racy of that statement without notice. 


Spanish Exports 


Sir Willam 
mentary 


Davison asked the Parlia 
Secretary to the Ministry of 
Economic Warfare whether, in recent nego- 
tiations with the Spanish Government, at- 
tenuion was drawn to the controlling inter- 
‘st acquired by Germany in a large number 
of Spanish companies producing iron, steel, 
nitrogen and other war essentials; and what 
steps had been taken to prevent Germany 
from continuing to be supplied by Spain 
with these war essentials. The Parliamen- 
tary Secretary to the Ministry of Economic 
Warfare, Mr. Dingle Foot, said that while 
it was true that he had received consider- 
able evidence of German infiltration into 
Spanish industry, the acquisition by foreign 
companies ot controlling interests in 
Spanish companies was prohibited under 
Spanish law. There were no exports of 
nitrogen in 19438, and exports of iron and 
steel (as distinct from iron ore) from Spain 
to Germany were negligible; indeed, Spain 
imported iron and steel from Germany and 
German-occupied territories. 


~ 








Dr. ANDREW McCance F.R.S., has been 
appointed deputy-chairman and joint man- 
aging director of Colvilles, Lid., having 
been a member of the board since 1930. 
Dr. MeCance is one of the leading iron and 
steel metallurgists of the country; in 1940 
he was awarded the Bessemer Gold Medal 
of the Iron and Steel Institute, and only 
last month he was appointed chairman of 
the new British Iron and Steel Research 
Institute. He spent nine vears’ with 
William Beardmore & Co, before beginning 
his association with the Colville group (in 
1919) as managing director of the Clyde 


Alley Steel Co.., Ltd. 
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Wrought Steels 


Amended British Standard 


N amendment slip has recently been 
Ay iseved to B.S. 970 which incorporates 
modifications to Steels EN 24, EN oo. EN 34 
and EN 110. The alteration to EN 24 relates 
to the deletion of the note permitting the 
omission of molybdenum and the addition of 
a footnote to the effect that the relaxation of 
the Izod test does not apply to material under 
condition Z. The alteration to EN 33 relates 
to the heat-treatment to be given to the test 
The alteration to EN 24 modifies the 
chemical composition, while the alteration to 
EN 110 relates to mechanical properties. In 
view of the alteration to EN 110 it has been 
necessary to amend the requirements in the 
sanctions in B.S. 970b, and this amendment 
is issued as P.D. 228. Copies of this amend- 
ment slip may be obtained from the British 
Standards Institution. 


pleces. 








Ammonia production in the United States 
curtailed to meet changing ex 
plosives needs, and also because there is not 
the equipment to convert into fertilisers th: 
ammonia that would be surplus if productior 
remained at present levels. The need t 
transfer skilled workers from ammonia manu 
facture to high-octane fuel operations is an 
other factor behind the new trend, which 
arises primarily from large-scale production 
of a new type of explosive. 
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The Association of 


Scientific Workers 
Presidential Address 


HE Association of Scientific Workers 

held their 27th annual council meeting 
at Beaver Hall, London, at Whitsun, 225 
delegates attending. The president, Pro- 
fessor P. M. S. Blackett, F.R.S., attended 
the opening -ession and delivered his presi- 
dential address. He said it was reasonable 
to suppose, without undue confidence, that 
in a very short time the European war 
would be successfully won, and that the 
weapons and devices which so many mem- 
bers of the A.Se.W. had helped to fashion 
would have done their job in the field. 
‘* Your partof that job and mine is largely 
over,’ he said, ‘‘ and it is up to the fighting 
men to make full use of these weapons. It 
is their courage and determination which 
will settle the issue. But even when the 
European war is over, we still have a con- 
siderable fight ahead of us in the Pacific. 
This will keep our minds much on war 
problems for some time to come, and it is 
just the conditions of the Pacific war— 
the terrain, climate and geographical fac- 
tors—which can only be solved by the close 
collaboration of the engineer, the scientist 
and the fighting man.”’ 

Professor Blackett referred to the growth 
of the Association—from 2000 members to 
15,000 in three years. During the past 
vear some £36,000 had been won for 1000 
members by action in the industrial field. 
He suggested that that was a good dividend 
for their subscriptions. After the pure 
trade union work the most important part 
of the Association’s activities was in con- 
nection with the future of science, and its 
relation to the industry of this country. 
‘Once you embark upon policy for post- 
war science,’ added the president, ‘‘ one 
is directly and immediately led into politics 
in the broadest sense. Good and essential 
as the development of science is, it must 
be remembered that no plan will survive 
intact in an economic crisis. Science alone 
cannot cure economic ills. If things go 
wrong, plans for developing science will go 
wrong, and money for research will dry 
up.’ Referring to the Government’s White 
Paper on Employment Policy, Professor 
Blackett said one was faced with the fact 
that we are too ignorant to judge it—‘‘ one 
does not know whether it is good, bad or 
indifferent: one is torn between the fear 
of looking a gift horse in the mouth, or 
buying a pig in a poke.’’ It was far too 


early to judge the report on full—or should 
he say nearly full?—employment, but he 
did feel that this was the key issue which 
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Blackett, 
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would govern their status as scientists, their 
salaries, ete. He hoped that the Associa- 
tion would be able to strengthen its mem- 
bership in the universities, research insti- 
tutes, ete. Even if university staffs were 
in a comfortable position, which was often 
not the case, the contact with other scien- 
tists that the A.Sc.W. provided was very 
valuable and important. Speaking from 
his own experience of university life ‘after 
the Great War, he said it would have been 
extraordinarily valuable in his youth to 
have had such contacts as had since been 
built up. 


An Important Resolution 


The chairman of the meeting, Mr. W. 
Oliver, had a formidable task in keeping 
the meeting up to schedule on an agenda 
which included about 90 resolutions, many 
of them with several and lengthy amend- 
ments. One of the most important resolu- 
tions, put forward by the Executive Com- 
mittee, dealt with post-war policy for 
science. After emphasising the way in 
which the needs of war have compelled a 
much fuller use of science, not only in 
weapon production but also in the secur- 
ing of more and better food and the de- 
velopment of revolutionary methods of heal- 
ing, the resolution demanded that science 
must play a still greater part in combating 
want and disease after the war. ‘' We do 
not believe that, when the immediate shock 
of war has receded, the world need be in 
any material way poorer than it was before. 
On the contrary, science in the service of 
the people can create for them wealth and 
prosperity hitherto unknown,’’ declared the 
motion. Science must increase world pro- 
ductign of food so that all men may, at the 
least, enjoy diets adequate for health; tech- 
nical advances in industry must provide 
agricultural and other machinery, fertili- 
sers, housing, clothing, fuel, transport and 
many other things necessary for the in- 
crease of living standards throughout the 
world. Special assistance would be needed 
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in overcrowded and undeveloped areas like 
India and China, and in colonial territories, 
Production and distribution must be con- 
trolled in accordance with scientific esti- 
mates of man’s requirements, a programme 
which could be carried out by the collabora- 
tion of democratic nations, 

The perversion and frustration of science, 
continued this motion, between the wars as 
a result of the control of production in 
many lands by powerful vested interests 
could not be forgotten. In seeking to 
achieve the full use of science for the 
benefit of the people, powerful opposition 
must be expected, but scientists would have 
a powerful ally in the broad progressive 
movemeut of humanity, of which, in Britain, 
the organised trade union movement was 
the decisive section. They must develop 
in the trade unions an appreciation of the 
power of science and its importance for 
social development. 

This resolution, which was passed unani- 
mously, has been followed up by the circu- 
lation to all branches of a memorandum on 
post-war development of scientific resources, 
prepared by the Social Relations Commit- 
tee. A national conference may later be 
held to derive concrete proposals from the 
memorandum, which in the meantime is to 


be expanded into a 50,000-word book. 
Technical Education 


Technical education came in for a great 
deal of attention. The meeting urged “that 
it should be rapidly expanded. The estab- 
lishment in each district of Advisory Coun- 
cils to ensure that every person had full in- 
formation available when choosing a career 
was advocated. 

The meeting agreed that part-time study 
should be encouraged by time off with pay 
for study, the maximum hours worked (1.e., 
work plus study in firm’s time) being limited 
to 48 hours a week, and by increases in pay 
for examinations passed. Where attendance 
at a technical college was impracticable, 
training schemes should be arranged in the 
works. A speaker mentioned that such a 
scheme was operated by I.C.I. Plastics. 
Young workers studying for Inter.B.Sc. 
were given Saturday mornings off, and those 
taking Final B.Sc. had, in addition, Friday 
afternoons. 

Another resolution asked that university 
status should be given to technical educa- 
tion, as a first step towards making the 
chemical and other essential industries a 
really attractive career for the younger 
generation. The motion, although it was 
adopted, was not without its opponents. 
Dr. M. McCaig, a Manchester University 
representative, for instance, argued that 
this would be a retrograde step and would 
have the effect of turning technical colleges 
into second-rate universities. The two 
types of training had different purposes, and 
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technical colleges should stand on their own 
feet and in their own right, 

An emergency resolution was passed wel 
coming the Budget Speech proposals of the 
Chancellor of the Exchequer for tax reliet 
for expenditure on research. As such tax 
rebate was ultimately a charge on public 
funds, the meeting held that there should 
be some measure of public control of tax 
relief; the amounts of tax relief allowed 
should be subject to public scrutiny, while 
lines of research should conform to a 
national plan. Financial assistance to pri- 
vate industry in this respect should be 
accompanied by increased Government 
research grants. 

The meeting demanded the setting up of 
a Royal Commission to investigate the 
operation of the Patent Laws. One speaker 
explained that the departmental committee 
(see THE CHEMICAL AGE, May 6, p. 433) 
now studying Patent questions was bound 
only to report to the President of the Board 
of Trade, and there was no guarantee that 
the report would be made public. 

The action of the Executive Committee 
during the past year in working for the 
closest co-operation with the British Asso- 
ciation of Chemists was approved, and the 
meetiig urged that these efforts should be 
continued. 

A suggestion by the Porton Branch that 
there might be an extension of the Factory 
Acts so that Government inspectors should 
be required to inspect all laboratory pre- 
mises, which should conform with the Fac- 
tory Act provisions in so far as health and 
safety were concerned, met with consider- 
able criticism. Several speakers argued 
that scientists were considered competent 
to judge the risks attending their experi- 
meutation, and were not in the same posi- 
tion as unskilled workers. Another point 
was that the application of Factory Acts 
to Jaboratories would hinder scientific re- 
search. The meeting did not vote on this 
motion, which was referred to the Execu- 
tive Committee for further consideration. 


Executive Committee 


The following were elected to the Com- 
mittee: MR. R. S. BIcKLe, Dr. A. 
BUNTING, Mr. J. T. H. Curisp, Mrs. P. H. 
CLARKE, Mr. F. A. CRONE, Mr. R. G. 
FORRESTER, DR. D. McCiLean, Mr. N. W. 
PirRicE, Mr. J. SMITH. Area representa- 
tives on the committee are as follows: 
Mr, L. H. B. Knox (London), Mr. A. H. 
Simcox (North-West), Mr, C. T. WILSHAW 
(West Midlands), Mr, J. P. SAVILLE (South 
Wales), Mr. H. J. Dickinson (East Mid- 
lands). Dr. J. L. B. Hooper (South-West), 
Mr. W. J. A. Payne (Cambridge), MR. J. 
FLEMING (Scotland), Mr, G. Kk. LANE 
(Southern), Dr, N. Levy (Northern). There 
are thus seven chemists and one metallur- 
gist on the Executive. 
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Personal Notes 


Mr. P. RK. MARSHALL has been awarded 
the Savile-Shaw Medal, of the Newcastle 
section of the Society of Chemical Industry, 
for researches on the carburising of steel. 


Mr. E. S. Dumont has been appointed 
chairman and managing director of the 
Kolok Manufacturing Co., Ltd., to fill the 
vacancy caused by the death of Mr. F, M. 
O’Brien, the former chairman. 


Sirk HENRY DALE, P.R.S., is the first reci- 
pient of the gold medal recently founded 
by the Indian Association for the Cultiva- 
tion of Science, in memory of Dr, B. C. 
Law. 


Mr, L. G. GABRIEL, -F.R.I.C., has been 
elected chairman of the Road and Building 
Materials group of the §.C.I. for 1944-5. 
Mr. A. V. Hussey, F.R.1.C., M.1.Chem.E., 


is vice-chairman, and Dr, F, H. GARNER, | 


F.R.1.C., hon. treasurer. 


Mr. JAMES LAWRIE has been awarded the 
sixth-year chemistry prize at the Heriot- 
Watt College, Edinburgh. In making the 
award, Principal Cameron Smail announced 
that during the past year an _ increased 
amount of work in chemistry had been 
recorded. 


Str ROBERT ROBINSON, in his capacity as 
a member of the Colonia] Products Research 


Council, is to visit the West Indies this’ 


summer to discuss with local research 
organisations some of their problems, more 
especially those relating to the petroleum 
and sugar industries. 


The following seven out of 39 candidates 
have been elected to the Countil of the 
Pharmaceutical Society of Great Britain: 
Mr. A. R. MELHUISH, past president; 
Mr. L. M. PARRY, past president; Mk. 
G. R. Knox MAWER; MR. E, A. BROCKLE- 
HURST; Mr. THOMAS HESELTINE; Mr. F. G. 
WELLS; and Mr. J. C. YOUNG. 


MaJyon--STANLEY M. Mouwre, who has been 
chairman of the British Plastics Federation 
for the past five years, retired from ofiice 
at the recent annual meeting. In recogni- 
tion of his work for the industry, the 
Executive Committee of the Federation 
have presented him with an inscribed silver 
salver. Major Mohr is succeeded by MR. 
H. W. GRAEFFER-THOMAS, 


Mrs. EvupHEeMIA LINDSAY and Miss 
SHEILA DALGLEISH, process workers in a 
nitrocellulose press house at a Scottish ex- 
plosives factory, are cited in the London 
Gazette as having been awarded the British 
Empire Medal. When fire broke out in the 
factory they obtained a hose and plaved 
water on it until the arrival of the firemen- 
Their prompt action prevented the fire 
from reaching bags of powder and averted 
what might have been a serious explosion. 
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FLIGHT-LIEUTENANT PERCY R, LEVY, 
R.A.F., has been elected to the board of 
George Cohen, Sons & Co., Ltd. The 
younger son of the company’s vice-chair- 
man, Mr, George Levy, he is an engineering 
gcraduate of Cambridge, and served his 
apprenticeship at the works of K, & L. 
Steelfounders and Engineers, Ltd. 


Three well-known departmental heads have 
been appointed to the board of directors of 
Walworth, Ltd. They are Mr. G. J. 
PILBEAM, sales manager, who has been in 
the employ of the company since 1914; Mr. 
A. Dewey, buyer, who started with the 
company in 1911; and Mr. E. PALMER. 
secretary and accountant, who joined the 
company 16 years ago. 


Mr. W. L. GOVIER was elected president 
of the Birmingham Metallurgical Society at 
the annual meeting last week. Other officers 
elected were: Vice-presidents, Mr, L. C. 
BATCHELOR, MR. N. F. FLETCHER, DR. 1. 
WRicHT and Dr. J. W. JENKIN; hon, 
treasurer, Mr. A. C. CRAIG; members of 
council, Mr. W. E. BALLARD, MR. R. F. 
Cotton, Mr. G. H. M. HOLDEN and MR. 
A. R. WAINWRIGHT. The secretary is MR. 
F. G, TUSTIN. 


The following officers were elected at the 
annual meeting of the Newcastle section, 
Soeiety of Chemical Industry: Chairman, 
Dr. P. L. ROBINSON; vice-chairman, DR. 
A. E. J. VICKERS; hon. treasurer, Mr. B. P. 
HILL (president in 1943/44); hon. secre- 
tary, Mr. E. M. Myers; hon. asst. secre- 
tary, Mr, H. E. BLAyDEN; hon, recorder, 
Mr. J. MILLS; committee, Dr. M. P. 
APPLEBEY, MR. W. P. CAREY, PROFESSOR 
G. R. CLEMO, F.R.S., MR, J. W. CRAGGs, 
Dr, A. A. HALL, Mr. H. HELLEWELL, MR. 
R. H. Houstowun, Mr. R. H. KERLOGUE, MR. 
E. W. MUDDIMAN, and Dr. G. E. 
STEPHENSON, 


The annual meeting of the Association of 
British Insecticide Manufacturers, held on 
May 24, elected the following officers and 
executive committee: Chairman, Mk. H. J. 
JONES (Hemingway & Co., Ltd.); vice- 
chairman, MR. T. AINSLIE ROBERTSON 
(Plant -Protection, Ltd.); hon. treasurer, 
Mr. R. V. CRAVEN (W. J. Craven & Co., 
Ltd.); hon. auditor, Mr. R. A. BLAIR (Burt 
Boulton & Haywood, Ltd.) ixecutive 
committee, MR. A. BERK (F. W. Berk & 
Co., Ltd.); Mr. R. V. CRAVEN (W. J. 
Craven & Co., Ltd.); Dr. E. HoLmMes (Im- 
perial Chemical Industries, Ltd.); Mr. 
H. I. KInGstTon (Geo. Monro, Litd.); MR, 
J. S. MitcHett (Murphy Chemical Co., 
Ltd.); Dr. T. F. West (Stafford Allen & 
Sons, Ltd.). Mr. A. J, HOLpEN, B.Sc., 
F.1.C., and Mr, W. A. WILLIAMS, B.Sc., 
continue to act as assistant secretaries of 
the Association in the continued absence 
of Mr. Davidson Pratt on war service. 
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-From Week to Week 





The committee inquiring into the opera- 
tion of the Patents Act on behalf of the 
Board of Trade invites those who wish to 
submit Suggestions or give evidence to com- 
municate with the Joint Secretaries to the 
Patents Committee, 1944, the Patent Office. 
25 Southampton Buildings, London, W.C.2 
see THE CHEMICAL AGE, May 6, p. 433). 


The Control of Iron and Steel, (No. 34) 
Order, 1944 (S.R. & QO. 1944, No. 565, 
price 2d.), amends the Control of Iron and 
Steel (No. 33) Order by the revision of the 
Fifth Schedule (which contains basic maxi- 
mum prices) and of certain of the Related 
P Schedules. In addition, prices are 
nstituted for the first time for tube steel 
billets and pipe and tube joints. The Order 
ame into force on May 19. 


rrice 


A claim for standard rates of pay was 
recently lodged by members of the Associa- 
tion of Scientific Workers employed as 
hemists, metallurgists and laboratory 
assistants at two works of the Clyde Alloy 
Steel Co., Ltd., Motherwell. It came before 
the National Arbitration Tribunal on May 
12, and was rejected. Details of the claim 
are to be found in National Arbitration 
Tribunal Award No. 256, 0.M.S.0, td. 

Papers of interest in the Smithsonian 
report for 1942, which has recently been 
published, include ** Chemical Properties of 
Viruses *" (No. 3716), by W. M. Stanley; 


and ** Industrial Development of Synthetic 
Vitamins ’’ (No. 3717), by R. T. Major 
Merck & Co.. Imne.). The latter is 
reprinted from Chem. Eng, News, and 
neorporates some remarkable diagrams 


illustrating the fall in the cost of vitamins 
in«@he period 1935-42. 

Three out of five men who appeared at 
Leeds Assizes a fortnight ago charged with 
receiving metal stolen from Marston 
Excelsior, Ltd.. Maidenhead. Sheffield (a 
branch of I.C.I., Ltd.), were sentenced to 
terms of imprisonment. A sixth man, a 
‘lerk employed by the company, who pleaded 
cuilty to several charges of stealing the 
metal involved—duralumin and brass valued 
at over £1100—was sentenced to three years’ 
penal servitude. 

A brochure, 


Some 


entitled Metallography of 
Aluminium Alloys, by Mr. M. D. 
Smith, has been published by the British 
Non-Ferrous Metals Research Association. 
This research report (No. 635) is on public 
sale, price 2s. It deals with the structure 
of various alloys in the cast condition and 
after quenching, the alloys investigated in- 
cluding: DTD 424, NA 226, L5, L8, 111, 
L33. Y alloy, RR 50, RR 53, RR 72B. 
Aeral A and Alpax gamma. There are 28 
photomicrographs. 


A useful method of minimising the dis- 
astrous effect of May frosts upon orchards. 
which is stated, in a letter to The Times 
to have been successfully used in Germany 
before the war, consists in the formation ot 
a heavy white fog by the dripping of acid on 
lime. Mr. W. F. Jackson, of Ross-on-Wy: 
writer of the letter, states that he has been 
unable either to import the necessary outfits 
or to arrange for their manufacture here, 
although he avers that they are much less 
cumbersome than either orchard heaters o} 
smudge pots. 


The effect of anti-oxidants on various 
kinds of edible fat is described bv C. H. Lea 


in J.S.C.1., 63, 2, 55 and 4, 107. With 
butter fat, pyrogallol, quinol, 1 : 5-dihy- 


droxynaphthalene, pyrogallol-acetone con. 
densation product, gallic acid and its esters. 
pyrocatechol and haematoxylin proved most 
powerful. Ethyl gallate, 1 : 5-dihydroxy- 
naphthalene and guaiacum resin incorporated 
in dried pork at concentrations of 0.02-0.1 
per cent. have been found useful for retard- 
ing the development of ‘** off *’ flavours due 
to oxidation of the fat, when the meat is 
stored in a non-airtight container. 


Foreign News 


Dinitro-ortho-cresol is being used in Kenya 
as a contact poison for the control of locusts. 


Synthetic oil plants at Merseburg, Zeitz 
and Lutzkendorf were heavily bombed by 
Fortresses and Liberators of the U.S. An 
Force on May 28. 

Canada last year exported chemicals and 
allied products to the record value of 
$69,200,000, nearly three times the figure 
for 1939. | | 


U.S. production of penicillin last year 
amounted to 21,092 million Oxford units. 
estimates the Chemical Bureau of the War 
Production Board. 

U.S. mercury supplies in 1943 amounted 
to 100,000 flasks, about half being imported, 
the remainder domestic production. Con- 
sumption was 53,000 flasks. 


~ 


Canadian copper to the amount of 15,000 
tons, reports Reuter, will be shipped to the 
U.S. in order to ease the strain on U.S. 
mines for the remainder of this year. 


The Alien Property Custodian exhibited 
10,000 enemy patents and patent applications 
at the recent American Chemical Society 
meeting in Cleveland. 


Two new plastics—Geon 202 and 203—are 
being made by the Chemical Division of 
B.F. Goodrich Co. of America. These resins 
are described as entirely new vinyl] chloride. 
vinylidene chloride polymers. 
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Germany’s Auer Research Endowment is 
offering a prize for the discovery of new 
outlets for rare earths, thorium, zirconium 
and similar elements. 


Brazil’s output of tungsten ore increased 
last year by 19 per cent. over the 1942 figure, 
4585 tons of WO, being produced. Exports 
of metals and minerals in 1943 had a total 
value of $78,289,485. 

Additional supplies of iron pyrites having 
been received, about 15,000 tons of super- 
phosphates, or approximately 50 per cent. of 
present domestic needs, will probably be 
manufactured in French Morocco in 1944. 


The Polaroid Corporation, of Cambridge, 
Mass., announces that a method of syn- 
thesising quinine has been devised by two 
ganic chemists, Robert B. Woodward, of 
Harvard, and William EE. Doering, of 
Columbia University. 

A plant is to be erected in Hungary at a 
‘ost of over 100,000 pengé for the produc- 
tion of fibre from maize straw and sunflower 
stalks. Though both these plants are culti- 
vated in Hungary in large quantities, so far 
no use has been made of their cellulose- 
containing parts. 

Because of the shortage of arsenic due to 
import difficulties, the Brazilian Government 
has ordered the production and distribution 
of arsenic to be controlled. Before the war 
Belgium, the U.S.A., Japan, and Germany 
were the chief suppliers, but now supplies 
are available only in restricted quantities 
from the U.S.A. and the U.K. 


Oil has been found in Turkey as a result 
of recent drilling operations carried out in 
the Ramandag and Adana districts. Giving 
this information in the House of Commons. 
Mr. Dingle Foot, of the Mu£nistry of 
Economic Warfare, said that the finds were 
not of commercial volume. No oil conces- 
sions in Turkey are owned by German com- 
panies, he added. 

The leading French chemical and glass 
company, Manufactures des Glaces et Pro- 
duits Chimiques de Saint-Gobain, Chauny, 
et Cirey, is submitting to its annual general 
meeting, on June 5, a proposal for an issue 
of preference shares up to 300 million francs. 
For 1943 a dividend of 45 franes per 500- 
francs share is being proposed ; this compares 
with 60.88 francs a year ago when a partial 
liquidation of reserves took place. 


U.S. synthetic rubber production is ex- 
pected to reach 75,000 tons a month in July, 
as against 50,000 tons in January. In this 
connection, output of butadiene from alcohol 
is progressing far quicker than petrol buta- 
diene, partly because it started first, and 
partly because its production was standard- 
ised from the beginning, whereas petrol 
butadiene was prepared by three different 
processes. 
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A full ore test has been carried out on a 
bulk sample of argentiferous galena from 
Tanganyika. It is proposed to mine this 
ore commercially and smelt it in this country 
(Bull. Imp. Inst., 1944, 42, 1, 52). 


Isopropyl acetate as a substitute for amyl 
acetate is being considered by _ several 
American producers of penicillin. The 
scarcity of amyl acetate was reported in 
THE CHEMICAL AGE recently (p. 474). 


A recent explosion in a chemical pump 
house at the Government-owned bBuna-5 
plant operated by Goodyear in Akron, 
U.S.A., caused injury to nine people. It 
was due to butadiene catching fire, but the 
flames were prevented from spreading to 
other units. 


Lavoisier’s bi-centenary was celebrated at 
the joint meeting of the American section of 
the 8.C.I. and the New York section of the 
A.C.S., held at the Chemists’ Club, New 
York, on March 31. Mr. Lammot du Pont, 
chairman of the Du Pont Co. and a direct 
descendant of a pupil of Lavoisier, was one 
of the speakers. 

Chile aims to meet half her steel require- 
ments with new domestic production in the 
Concepcion-Talcahuano area, about 350 
miles south of Santiago. It will represent 
an investment of $20,000,000, half of which 
will be spent in the United States on equip- 
ment, and the completed plant will employ 
1000-1500 men in the manufacture of steel 
from ores mined at El Tofo. 


The acquisition of I.F. Laucks, Incor- 
porated, manufacturing chemists and pro- 
ducers of plywood glues, by the Monsanto 
Chemical Company, is announced. The ac- 
quisition includes the lLaucks plants at 
Seattle, Wash., Vancouver, B.C., and Stan- 
bridge, Que., as well as connections in 
Australia and Sweden. No change in per- 
sonnel is contemplated and Monsanto plans 
to operate the company as a separate unit. 


Plastic pellets are the basis of a modified 
sand-blasting technique designed for scour- 
ing carbon from piston walJls and piston-ring 
grooves of American aero-engines. The 
material, known as Tenite and prepared by 
the Tennessee Eastman Corporation, consists 
of granules similar to the pellets supplied to 
the moulding industry, only considerably 
smaller. Further details are given in 
Chem. Eng. News, 1944, 22, p. 378. 


Additional hydro-electric power for the 
Shawinigan Water and Power Company’s 
system was provided by the installation 
during 1943 of two new units, on the St. 
Maurice River, of 40,000 h.p. and 44,500 h.p. 
The company also constructed a 60,000-volt 
line from St. Vincent-de-Paul to connect its 
transmission system with the generating 
station of the Montreal Island Power Com- 
pany on Prairies River. 
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As a result of a legal decision in the anti- 
trust action brcught by the American Gov- 
ernment against the Standard Oil Company 
of New Jersey two years ago, the Custodian 
of Alien Property in Washington has now 
demanded the surrender of certain stocks and 
shares as well as 675 patents and about 100 
patent applications formerly owned by I.G. 
Farbenindustrie. 








Forthcoming Events 


The next meeting of the Midlands Centre 
of the Electrodepositors’ Technical Society 
will be held on June 6, at 6 p.m., at the 
James Watt Memorial Institute, Birming- 
ham, when Mr. H. C. Clements will open a 
general discussion on electrical plant with 
a@ paper on ‘‘ The Maintenance of Motor 
Generators.’’ 


The Peter Le Neve Foster Lecture of the 
Royal Society of Arts will be given on 
June 7, at 1.45 p.m., in the society's rooms, 
John Adam Street, London, W.C.2, by 
Professor H. W. Florey, F.R.S. His sub- 
ject will be ‘** Penicillin.’’ Professor A. 
Fleming will be in the chair. 


The Institution of Factory Managers, 
South Eastern (London) branch, will meet 
at the Bonnington Hotel, Southampton 
Row, London, W.C.1, on June 17, at 2.45 
p-m., when a discussion will take place on 
‘* Current and Future Problems in Factory 
Management.”’ 








Company News 
Goodlass Wall & Lead Industries, Litd., 


are paying an ordinary dividend of 7 per 
cent. (same). 


Newton, Chambers & Co., Ltd., announce 
a profit of £230,953 (£205,726) for 1943. 
Final ordinary dividend is 10 per cent., 
making 15 per cent. (same). 


Greeff Chemicals Holdings, Ltd., report a 
profit for 1943 of £20,647 (£20,339), and are 
paying a final ordinary dividend of 5 per 
cent., plus a bonus of 2 per cent., making 
10 per cent. (same). 








New Companies Registered 


Consolidated Industrial Research Labora- 
tories, Ltd. (387 ,744).—Private company. 
Capital: £300 in 300 shares of £1 each. 
Manufacturing and research chemists, etc. 
Subscribers: E. C. Drenon, Mrs. E. A. 
Drenon, Mrs. E. K. Reeves-Heath. Solici- 
tors: Callingham, Ormond & Maddox, 1 New 
Square, London, W.C.2. 
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Chemical and Allied Stocks 
and Shares 


HEERFUL conditions have ruled in 

stock markets, with industrials a par- 
ticularly strong feature, buying being 
attributed to hopeful views of post-war 
prospects induced by the Government White 
Paper on employment policy. On the 
assumption that after the war there may b: 
a large measure of success in securing full 
employment of resources and labour power, 
shares of leading industrial companies have 
been in request at higher prices, despite the 
very small yields now ruling on the basis of 
current dividends. 

This reflects hopeful assumptions that in 
many cases where dividends have been re- 
duced during the past few years, there may 
be reasonable scope after the war for their 
return to pre-1940 levels, although it is 
realised that this may be a gradual process. 
Smallest movements have been shown in 
shares of companies with a relatively stable 
dividend record, and Imperial Chemicals at 
39s. 9d. were only slightly better on balance, 
as were Turner & Newall at 84s. 6d., British 
Aluminium at 47s. 3d., and Borax Con- 
solidated at 36s. British Oxygen further 
strengthened to 82s. 9d., Triplex Glass to 
39s. Q9d., and Wall Paper Manufacturers 
deferred to 42s. 9d. De La Rue have risen 
further to 183s. 9d. on hopes of the results 
showing an increased distribution, although 
it is realised that a good proportion of profits 


is likely to be added to reserves, etc. British 
Industrial Plastics again changed hands 
around 7s., and Erinoid around lls. British 


Glues & Chemicals 4s. ordinary were firm 
at Ys. 

B. Laporte continued more active, with 
dealings up to 82s. 6d., and elsewhere, Lewis 
Berger have been dealt in up to 104s. 6d. 
Associated Cement were better at 66s. 6d. 
and there was again a good deal of activity 
in British Plaster Board 5s. ordinary, which 
were little changed on balance at 32s. 9d. 
The units of the Distillers Co. were higher 


at 94s., awaiting the results. United 
Molasses showed firmness at 33s. 94d. 
Textile shares have been prominently 


active, and although in all cases best prices 
were not held. Bradford Dyers were 22s. 6d.. 
Fine Cotton Spinners 24s., Calico Printers 
l6s. 3d., and Bleachers lls. The market 
is hopeful that forthcoming results of the 
last-named company will announce a further 
payment in respect of preference dividend 
arrears; in some quarters there is continued 
talk of the possibility of a capital adjust- 
ment scheme to deal with these arrears, and 
thus bring nearer the position when divi- 
dends on the ordinary shares can be 
resumed. 

Iron and steel shares have well maintained 
recent gains, with Guest Keen 37s. 94d., 
Dorman Long 27s. 9d., Babcock & Wilcox 
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MAKERS 
DANKS OF NETHERTON LTD. 
BOILER MAKERS SINCE 1841 
NETHERTON - DUDLEY 


TEMPORARY LONDON OFFICE: 
| 329, HIGH HOLBORN LONDON, W.C.1. 




















VALVES, oF ALL 
TYPES IN ALL METALS 


FOR 
CHEMICAL DUTIES 













SEND FOR LIST 


BRITISH STEAM SPECIALTIES Ltd 
WHARF STREET, LEICESTER 


ALSO AT ! 


LONDON, LIVERPOOL, GLASGOW, BRISTOL, | 
MANCHESTER, NEWCASTLE-ON-TYNE 
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Specialists in the: design 
and construction of Plants 
for the Oil and Fat, 
Soap & Glycerine Industries 


EDIBLE O! Ls 


(Solvent extraction, Refining & Deodorising) 


HYDROGENATED OILS & FATS 


HYDROGEN GAS PRODUCTION | 
FATTY ACIDS | 


(Continuous fat splitting without catalyst) 


- GLYCERINE 
(Recovery & Refining) 
~ GLUE. 


(Continuous Evaporation) | 


THE POWER-GAS 
CORPORATION 


LT D. 


Stockton - on- Tees 
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50s. 6d., and Stewarts & Lloyds 55s. 3d. 
Consett Iron 6s. &d. units at 9s. 3d. con- 
tinued to reflect market hopes of an increase 
in the dividend to 10 per cent. Allied Iron- 
founders showed firmness at 54s. Cellon 5s. 
ordinary have strengthened to 23s. 6d. 
Business in Morgan Crucible 5 per cent. 
preference was recorded up to 24s. 6d., 
vhile Greeti-Chemicals 5s. ordinary were 
higher at $8s., and Burt Boulton at 23s. 
British Drug Houses continued more active 
around 26s. 3d., buying being based on ex- 
pectations that after the war a return to 6 
per cent. dividends is a reasonable expecta- 
tion. Owing to the company’s very un- 
favourable E.P.T. standard, net profits have 
been considcrably reduced, despite expansion 
in trading ails. Rather more attention 
has been given to Leeds Fireclay ordinary, 
which changed hands up to 7s. 6d. United 
Glass Bottle ordinary were 67s. 6d., and 
Canning Town Glass 5s. ordinary have 
changed hands around 8s. Boots Drug 
were 43s. 9d., Sangers 27s. ld4d., and 
Timothy Whites 34s. 13d. Oil shares re- 
fiected he buoyant trend of markets; 
Anglo-lranian changed hands at over £6 for 
the first time since 1937. 








British Chemical Prices 
Market Reports 
eed fa ACT supplies for heavy chemical 


products are being taken up in satis- 
factory quantities by consumers and a fair 
amount of new inquiry in the London mar 
ket during the past week has resulted in 
an inerease in the number of orders placed, 
In the soda products section, industrial re- 
fined nitrate of soda is being absorbed in 
good quantities, while a fair trade has been 
reported in the various grades of sulphide 
of soda. Steady deliveries of solid and 





Specialists in 
Carboys, Demijohns, Winchesters 


JOHN KILNER & SONS (1927) LTD. 
Tel. WAKEFIELD 2042 Established 1867 
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5 GREAT WINCHESTER ST. 
LONDON, E.C.2 


PENSERVE LTD. Phone: MA Nsion House 9565. 











JUNE 3, 1944 


liquid caustic soda have been effected, and 
this is also the case with soda ash and 
bicarbonate of soda. Values are well 
maintained in Glauber salt and salt cake 
and buying interest is at a_ satisfactor\ 
level. There is a steady demand for bi 
chromate of soda from priority users, and 
good quantities of hyposulphite of soda ar: 
being taken up. Among the potash chem) 
cals, permanganate is in steady request 
and prices are well held, and yellow prus 
siate of potash continues to occupy a strong 
price position with offers restricted. Fresh 
inquiry for acid phosphate of potash lias 
been in circulation. In the acid section 
there is pressure for deliveries of all avail 
able grades of sulphuric acid, while values 
are fully maintained for hydrochloric acid 
and a fair amount of business is being 
placed. Tartaric acid and cream of tartar 
are now under the control of the Ministry 
of Food under S. R. & QO., No. 529, 1944. 
which came into operation on May 21. Th: 
Order provides that tartaric acid and cream 
of tartar may not be sold (otherwise than 
by retail) in quantities exceeding 1 |b., ex- 
cept under licence. There is no change in 
the coal-tar products market this week. 

MANCHESTER.—Both fresh inquiry and 
actual new business on the Manchester 
chemical market during the past week hav 
been strictly moderate, operations having 
been affected by holiday conditions, which 
have also been refiected to some extent in 
the quantities delivered under contract. hh 
some parts of Lancashire, including the 
Manchester area, these quieter conditions 
are expected to extend over the greater 
part of the present week, after which a 
quick return to normal is anticipated, The 
by-product trade seems to have been simi- 
larly affected. Prices are on a firm basis, 
with no signs of uneasiness in any section. 

Giascow.—In the Scottish heavy chemi 
cal trade there has been a slight improve- 
ment during the past week for home busi- 
ness. Export inquiry continues to be rather 
limited. Prices remain very firm. 


The fact that goods mete of raw ‘materials in 
short supply owing to war conditions are adver- 
tised in this paper should not be taken as an 
ndication that they are necessarily available for 
export. 








RUBBER FRICTION 
SURFACE BELTING & 
ENDLESS VEE ROPES 


Detain Quality 
Large Stocks - Prompt Despatch 


FRANCIS W. HARRIS & Co. Ltd. 
BURSLEM - Stoke-on-Trent 


Stoke-on-Trent 7181. 
"Grams: Belting, Burslem 
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FOR IMPORTANT GOVERN- 

MENT CONTRACTS OFFER 

YOUR PRODUCT IN P.T.L. KEGS 

They are included in Type P/2 
of B.S.I. Schedule 993. 


SPECIAL FEATURES: 


Full opening Lever Lid. 


Bail handle on small sizes, 
flat or bail handle on large 
sizes. 


Side seam welded, bottom 
tightly double seamed. 
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BRITISH ASSOCIATION 
OF CHEMISTS 


Unemployment Insurance, 
total fumds over £31,000 
Legal Aid. Income Tax Advice. 
Appointments Service. 
Write for particulars to :— 


Cc. B. WOODLEY, 
C.R.A., F.C.LS., 


Genera! Secretary, B.A.C. 
Phone: REGENT 661! 


EDUCATIONAL 
Great Possibilities for 
QUALIFIED CHEMICAL ENGINEERS 
Key Men in Wartime and Afterwards. 

ANY of the finest posts in Britain in Wartime are 
reserved for Chemical Engineers. The same will be 
the case when the waris over. The vast technique and 
experience now being applied to Chemical Technology 
for war purposes will then be suitably utilised in recon- 

struction, and in trade and commerce. 
Enrol with the T.1.G.B. for A.M.I.Chem.E. Examinations 
in which home-study Students of The T.1.G.B. have now 


gained -— 
THREE ‘** MACNAB”’ PRIZES. 

including the “‘ MacNab ” Prize awarded 

at the last (1943) Examination. 
White to-day for “ The Engineer’s Guide to Success "— 
free, containing the world’s widest choice of Engineering 
Courses—over 200—the Department of Chemical 
Technology, including Chemical Engineering Processes, 
Piant Construction, Works Design and Operation, and 
Organisation and Management—and which alone gives 
the Regulations for A.M.I.Chem.E., A.M.1I.Mech.E., 
4A.M.I.E.E., C. & G., B.Sc., etc. 

THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITA 
219 Temple Bar House, ndon, E.C.4. 


FOR SALE 


HARCOAL, ANIMAL, and VEGETABLE, horti- 

cultural, burning, filtering, disinfecting, medicinal, 
insulating ; also lumps ground and granulated; estab- 
lished 1830; contractors to H.M. Government.—THOS. 
HILL-JONES, LTD., “* Invicta ”’ Mills, Bow Common Lane, 
London, E. Telegrams, “ Hill-Jones, Bochurch, Lon- 
don.” Telephone: 3285 East. 

OR SALE. 64 stone jars. Approx. 2 gall. Suitable 

ior chemicals, acids, insecticides, etc. Cox & Danks, 
Ltd., Frederick Road, Salford, 6 

UMP, Vertical, 3 Throw, by Bailey: 10in. Plungers 

by 14 in. Stroke, geared belt drive. THOMPSON & SON, 
(MILLWALL), LTp., Cuba Street, Millwall, London, E.14. 
East 1844 


“Empire House,”’ 
175, Piccadilly, 
London, W.| 








"Phone 98 Staines. 
C.l. Jacketed Pans, 25 in. by 20 in; Vacuum 
Drier, 9 ft. 0 in. long by 3 ft. 6 in. dia. ; Douglas 
Steel Digester, 6 ft. by 3 ft. O in. dia.; 20 ft. 0 in. of 
10 in. Worm Conveyor; Vertical Autoclave 3 ft. 6 in. 
by 3 ft. 0 in. 
HARRY H. GARDAM & CO., LTD.., 
STAINES. 





FOR DISPOSAL—MOTORISED CENTRI- 
FUGAL PUMPING PLANTS 
direct-coupled, 400/440 volts, 3-phase, 50 cycles. 


Size Makers Capacity g.p.m. Total Head 
6in. Pulsometer 900/700 65/80 
6” - 600/260 28/41 
4” “< 315/150 40/55 
3” Mather & Platt 200 550 

- Pulsometer 160/95 29/44 
23° “ 110 120 ¢ 
¥ Mather & Platt 100 550 
¥ Pulsometer 100/70 92/100 


STANLEY ENGINEERING CO., BATH. 
Telephone : 4294-5. Telegrams: “ Trius.” 
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Secondhand 
PANS AND VATS 
for sale. 

NE—Riveted mild steel steam jacketed open top 
hemispherical TANK, 4 ft. 6in.dia. by 2 ft. 2 in. 
deep; constructed from 3 in. plate and arranged 
with side supporting lugs; 2 in. bottom run-off. 

One—Vertical cast iron steam jacketed hemispherica! 
PAN, 4 ft. 0 in. dia. by 3 ft. 0 in. deep; bolted-on 
jacket ; rim at top suitable for cover mounting. 

One—Mild steel steam jacketed BOILING PAN, 
3 it. 10 in. dia. by 2 tt. 10 in. deep; constructed 
from 5/16 in. plate; approx. working pressure 
5U ibs. per sq. in.; 3 in. centre bottom run-off. 

One—Vertical hemispherical copper lined steam jacketed 

N, 3 ft. 9 in. dia. by 4 ft. 3 in. deep; bottom 
centre run-off; mild steel jacket % in. thick: 
copper lining + in. thick. 

One—Vertical tinned mild steel steam jacketed PAN 
3 it. 3 in. dia. by 3 fit. O in. deep; constructed 
trom 3 in. mild steel plate, tin sprayed internally ; 
welded construction and bolted-on jacket. 

One—Vertical open top copper-lined steam jacketed 

AN, 3 it. O in. dia. by 2 ft. 6in. deep; bolted-on 
cast iron jacket ; complete with cast iron rim and 
hinged copper cover; 2 in. bottom centre run-off. 

Three—Vertical mild steel homogeneously lead lined 
steam jacketed PAN, 2 it. 0 in. dia. by 2 ft. 6 in. 
deep; constructed from 7/16 in..mild steel plate 
and } in. thick homogeneous lead lining ; 5 in. 
bottom centre outlet. 

GEORGE COHEN, SONS & CO., LTD., 
STANNINGLEY, near LEEDS and 
WOOD LANE, LONDON, W.12 
10 REBUILT Hydro Extractors by all leading 

makers from 18 in. upwards with countershafts 
attached and safety covers. Jacketed Steam Pans, 
various sizes. List on request. Seen at Randalls, 

Arundel Terrace, Barnes. Telephone; Riverside 2436. 

1000 STRONG NEW WATERPROOF APRONS. 

To-day’s value 5s. each. Clearing at 30s. 
dozen. Also large quantity Filter Cloths, cheap. Wil- 

sons, Springfield Mills, Preston, Lancs. Phone 2198. 


SERVICING 


HEMICAL manufacturer has :spare manufacturing 

capacity for organic chemicals. Modern plant with 
tull services including refrigeration, and highly qualified 
and experienced staff available at early date for essential! 
manufacture. box 2170, THE CHEMICAL AGE, 154, 
Fleet Street, E.C.4. 
GEN DING of every description of chemical and 

other materials for the trade with improved mills.— 
THOS. HILL-JONES, LTD., “* Invicta ’’ Mills, Bow Common 
Lane, London, E. Telegrams: “ Hill-Jones, Bochurch, 
London.” Telephone: 3285 East 


ry 
SITUATIONS YACANT 
[0-CHEMIST. Required by British firm in India, 
bio-chemist with University degree preferably having 
had practical experience in manufacture of bakers’ 
yeast. Applications which may be considered for post- 
war engagement, should be sent with full particulars of! 
age, education, training, and experience to “ M.L.’’, c/o 
Streets, 6, Gracechurch Street, E.C.3. 
ANTED a man with some training or experience in 
scientific glassblowing. Good prospects of per- 
manency. Applications in writing, giving age and details 
of position re Armed Forces Act, to Statf Department, 
1.C.1., Ltd., Dysetuffs Division, Hexagon House, 
Blackley, Manchester. 


WANTED 


WANTED.—Supplies of Nitre Cake in ten-ton lots. 
Box No. 2126, THE CHEMICAL AGE, i534 Fleet 
Street, E.C.4. 


WORKING NOTICE 


HE proprietor of British Patent No. 505710 for 
‘Improvements in and connected with Silicated 
Cofipositions,” desires to enter into arrangements by 
wa of licence and otherwise on reasonable terms for the 
putpose of exploiting the invention and ensuring its full 
development and practical working in this country. All 
communications should be addressed to H. D. Fitzpatrick 
& Co., 49, Chancery Lane, London, W.C.2, and 94, Hope 
Street, Glasgow. 
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AUCTIONEERS, VALUERS, Etc. 
DWARD RUSHTON, SON AND KENYON 
pen top (Established 1855). 
ft. 2 in. 
urranged Auctioneers’ Valuers and Fire Loss Assessors of 
run-off. HEMICAL WORKS, PLANT AND 
spherical MACHINERY, ; - 
oe York House, 12 York Street, Manchester. 
> PAN, j ; 
structed Telephone : 1937 (2 lines) Central, Manchester. C O HING 
pressure 
run-off. 
jacketed CHEMICAL LEADWORK 
bottom * 
. thick ; TANKS -— VATS — COILS — PIPEWORK 
d PAN Telephone 
ees W. G. JENKINSON, Ltd. “22473 We have now received further supplies of 
alla 156-160, ARUNDEL STREET, SHEFFIELD the following lines:— 
olted-on ; ( 
rim and ° 
run-off TRIBASIC PHOSPHATE OF SODA FOR MEN: ex-Transport White 
it. 6 in Free Running White Powder Drill Dust Coats. Thoroughly 
el plate ee 
. 5 in. Price and sample on application to : reconditioned, laundered 
D., PERRY & HOPE, LIMITED, Nitshill, Glasgow and pressed. First class 
: condition. 
leading : ” ”" 
ershafts All Sizes 34 to 42 Chest 
1 Pans + * ° 
, Standard Self-Priming Electric 
andalis, 
le 2436. PUMPS @ 1 0/9 each 
—— * Motor to B.E.S.A. spec. Drip Proof. Pump of water 
. Wil. ring type, suction lift up to 28ft. Will primeand run even 
198 — air is ee a. a ay om 9 
-___ ronze impellers. - -P.H. according to head : 
» ge oe oevers. her yee = 250,000 FOR WOMEN: ex-Transport Grey 
ities .P.H. so Electric Motors, For | , Fans, : 
.cturing hee and teat Weldata, ete. ee Drill Dust Coats Knee length. 
jualified JOHN C. A. STEEL, Clyde Mills Thoroughly _ reconditioned 
ssentia! BINGLEY, Yorks. 
E, 154, ‘Phone : Bingley 1066 ge= \ laundered and pressed. 
al and val Prompt First class condition. 
s.— eliveries nil " ” 
ommon izes 28” to 38” Bust 
church, £i1.11.0 All size ak 
Complete s 9 
@ &/¥Y each 
1 India, 
fern Also Centrifuga! Pumps— all sizes. , 
- post- BOTH LINES ARE AVAILABLE 
Wars ol 
L.”, c/ COUPON-FREE 
ience in 
of per- ‘ 
i details 
rtment, ° la. i xtra. 
jose | | & COMPANY PTY.ETD. | =| Tem: New mis. Carriage extra 
Specialising in elivery : ex stoc 
INDUSTRIAL CHEMICALS, SOLVENTS, 
yn lots. PLASTICS, AND MATERIALS FOR MANU- 
Fleet FACTURING INDUSTRIES THROUGHOUT 
AUSTRALIA AND NEW ZEALAND. » 
atari Willson Brothers 
| ow BRITISH MANUFACTURERS 
ents by Head Office: 26/30, Clarence Street, Sydney, N.S.W. EPSOM SURREY 
} ior the 
; “" ‘All Melbourne, Adelaide, —_ Brisbane and Wellington (Phone: Epsom 1293) 
Plone Cable Address : SWIFT, SYDNEY 
Bankers: Bank of New South Wales, Sydney and 
London. 
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| a So 
ALLOY CASTINGS | Miaetaaee DISCOVERY 





HOMOGENEOUS COATINGS keeps you informed 
on everyday science 
in LEAD with sihaier arti- 
cles and news by 
. leading authorities 
| ennox Foundry Go. Ltd. 1/6 monTHLy 
+ : 19/- annual subscription 
Glenville Grove, London, S.E.8 | ye Poe || EMPIRE PRESS 





Specialists in corrosion problems. NORWICH 




















NITRALLOY STEELS | LEICHES 


Nitrogen case hardened by the 

NITRALLOY patent process, &SONS 
SURFACE HARDNESS 1050-1150 METAL 
Brinell—‘‘the hardest Metal Sur- 

face known to man.’’ Write now | WORKS 
for full particulars. , | Orlando St 








BOLTON. 


NITRALLOY LTD. 


/ 

| 

| 25, TAPTONVILLE RD., SHEFFIELD, 10. 
| Phone: 60689, Grams: Nitralloy, Sheffield 


























THE TEANTEE” STANDARD 
PORTABLE CONVEYOR i 
| Telephone: Telegraphic FIXED & PORTABLE 












Terminus 2030 eer a CONVEYORS, | 14in, belt 
“Gasthermo, FABRICATED | ones } 
The mark of Smith, London. STEELWORK + crs. 
precision and BRITISH MADE ETC. Suitable 
efictencs tage THROUGHOUT fora wide 
if you use heat—it pays to measure it accurately variety of 
ma 


B. BLACK & SON, LTD. 


1, Green Terrace, Rosebery Avenue, London, E.C.| 
Thermome'er Manufacturers ( Mercury in Glass Type) 


Of ali the principal Scientific Instrument and 
Laboratory Apparatus Manufacturers. 


T.& T. WORKS LTD. 


- Phone: BILLESDON 26! 
BILLESDON, LEICESTER 























- 





yw RICHARD HOYLE & Co & 


BLACKS 


which have stood the 


Ve " test of time <1* 
ASTLE - ypOon- 


GLazeo Baicx 
MANUFACTURERS. 


4GLASSMAKERS COPPER s JEWELLERY. 
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eS Ce ee ee ae LAI | A TT renin ° a ‘ . SPRAYING 
> ‘ re. 3 FF, - a Lat . 
F — o Bn << : 
y : 5 H 
az & y . ; > 
7 Ms ms = Soja 


SOUTHFIELD ROAD - ACTON 


AD MACHINES 


The ‘FOUR OAKS”’ way of 
LIQUID FILLING MACHINES quick and easy Limewashing, 


FOR BARRELS, CANS AND DRUMS aap erga 
BARREL WASHING MACHINES and Disinfecting 


SAFETY ELECTRIC HAND 
LAMPS AND TORCHES 


BARREL & CAN INSPECTION 


TORCHES SPRAYING MACHINE 


VACUUM & PRESSURE RELIEF oe oe oe 
VALVES 


FOR SPIRIT STORAGE TANKS Catalogues free 


Ali Prices are 
Send for illustrated lists subject to con- , 
ditions prevail- 
ing at the time 
Orders are re- 
ceived. 


Sole Manufacturers: 


Four Oaks Works, Four ‘sks, BIRMINGHAM 
LONDON, W.4. W. Cc. G. LUDFORD, Proprietor. 
Telegrams: Telephone: 














“ Sprayers, Four Qaks.°’ 305 Four Oaks. 








CROFTS Sure-Grip 
ROPE; DRIVE ; 


en 


: Ss 
. 


ae oe 


OF EVERY DESCRIPTION 


Drying, Half-Drying 
and Non-Drying 








ey UNFAILING ENERGY 


> Pp ALWAYS AVAILABLE 
Victoria Works, Croft Street pEPEN EVERY" ORIve 


GUARANTEED 


Clayton, MANCH ESTER, | | CROFT'S “V"" ROPE DRIVES are acknowledged the most _ convenient, 


reliable and efficient method of driving al! classes of machin 
Telephone EAST 1082-3 iy Te ceca available from fractional horse power upwards in all ratios 
Telegrams GLYCERINE Ask for copy of CROFT'S <STOCK “V™ ROPE ORIVE 
M an chester Finger Tip Selection of correct drive for any pow 
CROFTS (ENGINEERS) LIMITED 


THORNBURY BRADFORD ENGLAND 


catalogue $.G. I 
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ACID 


RECOVERY 
FROM 


REFINERY SLUDGE 
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rery ; P| ? 
- J : >: <4 ' >» 
B CRA AN 5 lE D r Nit OR 41RE c 


CY ANAMID PRODI iC te LID. 





DONKIN 


COMPRESSORS 
for GAS or AIR 


High Speed 
Vertical Reciprocating Type 





Splash Lubrication 
Water cooled Cylinders 
Hand Unloading device 


Easy Accessibility 
to working parts 


Robust Construction 


BRYAN DORKIA 60. 


CHES TERFEIE! 
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